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The Providence Steam - Fngine 
Wheel, 


Fly 


By Jown RANDOL 

Fly-wheel construction is a very interest- 
ng subject. A large mass of metal moving 
ta high speed is always a matter of some 
olicitude to the engineer, no matter whether 
e stands at the drawing board, at the fore 
ian’s desk in the shop, at the engine throttle, 
r in the counting room, the large, swift fly 
vheel is a matter of deep interest every- 


vhere. The designer wishes to lay down a 


i 1 


2 


in lll 


whe 


Fig. 5. 


ood, cheap and eye-pleasing structure, be- 
1use the quick fly wheel must be good in 
struction to stay together in service, and 
not easily put together the effort to make 
t secure brings the cost far above what it 
houldébe, and the fly wheel is so visibly im- 
rtant that an ugly, ill-designed fly wheel 
ling the whole general appearance of an 


“I . 


otherwise finely proportioned steam engine. 
The foreman is solicitous because he knows 
the fly wheel must be perfect in construc- 
tion, and because the pieces of a large fly 
wheel are always fully up to the capacity 
of his tools, and quite commonly so far be 
yond the size his tools were made to take, 
that he must resort to numerous expedients, 
to 
chine the parts of the big job in any man 


all involving careful consideration, ma 


ner. The engine man, the ‘‘ Engineer” as 
we say in America, has a careful eye to the 
wheel, and many a man never turns on the 
steam without 


thinking of the fly wheel, 


PROVIDENCE STEAM 


which he believes is not so strong or so well 
fitted in some of its parts as itshould be, and 
so liable at any moment to become the cause 
of Fly wheels often 
The 
appear- 
ance of the wheel in the first instance, but is 


a disastrous wreck. 
fail, and very often with fatal results. 
cost and 


office is interested in the 


more solicitous for its stability and perma- 


ENGINE Co.’s FLY WHEEL 


nence ; tly-wheel accidents are often enor 


mously expensive to the constructors, 


aus 


well as to users, and prudent business man 


. 
Zr 


Angle 
~~ A 
75 deg. 





Angle 
15 deg. 








agement on the part of both builders and 
operators of fly wheels demands that no 
needful care or expense should be spared in 
fly-wheel construction ; yet the engine pur- 
chaser looks hard at the price, and the engine 
builder seeks to meet the purchaser's views, 
and the heavy, costly fly wheel often takes 
its chance in the general cheapening which 


90] 


Fig. 6. 


All this 


drawing 


follows a contract at close figures 
tly the 
the designer stands before the 


brings the wheel back to 


room where 
trestle board and constructs the wheel in his 
mind the 
and disadvantages of each variation of con 


I 


Weighing anxiously advantages 
struction which passes before his inner vision, 
and many atime in the end sacrificing his 
own preferences to considerations of cost 
and the tools through which his wheel parts 
The 
fly wheels put out by the Providence Steam 


must pass in course of construction. 


Engine Company, and the working draw 


ings and shop views of their construction 


here given will be of interest to all steam 
engine designers and constructors, and those 
who see them will undoubtedly appreciate 
the liberality of the management of that old 
and well-known engine-building establish 
ment in furnishing drawings of its latest 
practice for this public use. 

The rim of a segment built fly wheel may 
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have the arms attached either in the middle 
of each segment, or at the joining of adja 
cent segments this latter method is pre 
ferred by the Providence Steam Engine 
Company Where the arm is fastened in the 
middle of the rim segment the planing of 
the segments is somewhat easier, but prob- 
ibly the mode here shown is the stronger of 
the two Fig. 1 shows the p iner tool-slide 
ingles for a 12 segment rim; the meeting 


tool slide 
the T 

are planed with the tool slide set at 75 
ind the 


OO de eTeEes 


the 


its for 


ends are. of course. faced with 


set at 15 cle the Sf end 


urees 
arms 
degrees, as 75 + 15 w surface of 
the 


right 


orata 
The length 


arm seat must be at 
ingle to the joining face 
of the segment must be carefully measured 
the top as shown 


from corner to corner, on 


in Fig. 2, to make the diameter of the rim 
come right. , 

On the drawings this length is given as 
68.33 inches on the long side of the segment, 
the and it 
appears to be an error to give the figures for 
the 


measure from rough corners 


which is under side in Fig. 1, 


as the planer hand has to 
to a hundredth 


long side, 





the measurement had been 
the 


would have come in the easy place to be 


of an inch; if 
given from the inside measurement 
made by the planer hand, and would also be 
from one sharp finished corner to another of 
the same kind ; probably the measurement 
would not have been put where it is on the 
drawings if the draftsman had been also a 
planer hand. 

The arms of this wheel are oval, with one 
T-end and one flat end, and are ingeniously 
cored through, the core being forked out 
into open sand on each side of the hub end 
of the arm just before the arm eye for the 
inner arm bolt is reached, and a bridge being 
left across the opening of the T-end to take 
the lathe center ; the other end is solid. The 
arms are first centered and the T-end is then 
faced in the lathe ; 
on the planer centers and the flats of the 


the arms are then placed 


hub end are finished ; this brings the arm all 
true with itself. The arm bolt holes at the 
T-end are probably drilled with the ‘‘ Dal- 
let’ portable, which 
This is not certain, however, 


is so much used in 


these shops. 
as this step was overlooked. 
The two halves of the wheel hub are plain 





Half Section on line A-B 
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jobs of lathe work, and require no special 
mention 

Fig. 3 the 
bolted up, and the hub drilling in process 


shows wheel rim and arms 


with the usual portable drills 


Fig 


1 shows the process of drilling one 


side of a smaller fly wheel made in halves, 
ind such a fly wheel is shown in Fig. 5 in 
the big lathe in process of turning. This 


in when the 
the lathe 
As a 


may be men 


lathe pitis of brickwork, put 
new part of the shop was built ; 
swings 80 feet and cost about 34,500. 
curiosity of photographing it 
tioned that the lathe hand at the right stood 
perfectly still for the slow plate five-minute 
exposure ; his features are sharply defined 
in the negative, showing that the position 
the 


Standing 


least during the 
of 


was not changed in 


whole five minutes still is, 
course, not his only strong point 

The two halves of the fly wheels shown in 
Fig 


the plancr with the joining face vertical, and 


1 are planed by being set alongside 
using a tool carried on a vertical slide on a 
knee bolted to the planer table, the work, of 


course, standing still. 
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DRAWING OF PROVIDENCE STEAM 


The student of machine detail cannot 
withhold his admiration of this elegant ex- 
ample of fly-wheel design shown in the 
working drawings. It is a fine piece of 
work from all points of view ; found- 
ing, easy finishing, easy assembling, and 
beautiful when 
originator, whoever he may have been. 
—-_ 

Some Recollections of Machine Shops 

in the Farly Forties, 


easy 


in place-a credit to its 





By WASHINGTON JONES. 

It will be remembered by those members 
of the American Society of Mechanical En- 
gineers who were present at the Detroit 
meeting, that Mr. Allison’s paper, entitled 
“The Old and the New,” 
discussion upon the early methods of ma- 
As the great majority 
the American Society 


elicited a short 


chine construction. 


of the members of 


of Mechanical Engineers are still in the 
prime of life, and well up in modern 


practice, it may not be uninteresting to them 
to be told how the ancients contrived with 
inadequate machine tools, to produce such 
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of 
pumping engines, and machinery generally. 
the finish 


excellent specimens marine engines, 


The most reliable workmen in 


ing shops, where my apprenticeship of five 
years was served, were millwrights, who 
were equally skillful in shaping either wood 
and I was so fortunate as to be 
detailed by my foreman as a helper to one 
of the 


the foreman, acted in his place 


or metals, 
best of them, who, in the absence of 
He had a 
food supply of resources, and could vet 
over a knotty matter, or turn a sharp corner 


quite readily. I recall one case, that of the 
wrought-iron carriages designed by Capt. 
John Ericsson for the wrought-iron guns 


placed on the U.S. Steamer ‘ Princeton.” 
None of the work on them, except drilling 
the holes for the rivets, was done in a ma 


chine. The bearings for trunnions, for axles, 
and for the gear for running in and out, for 
a temporary 


elevating, etc., were bored by 


bar, rotated by the helper. As these neces 
surily had to be parallel, great nicety in the 
adjustment of the fixtures was required and 
The 
shaper, horizontal borer, et 


obtained. modern planer, slotter, 


id omne genus, 


/ Mu" oe . 
L.<___ 22 4-Belt +314 —— 29% B 


— 7 2 Reamed 
Bolts r< 


<9\¢ 


New Patt. 


Side 


yz" 


L 





| Fig. 2 


ENGINE Co.’s Fry WHEEL. 


have done away with the necessity for such 


workmen, and they have made their exit. 
‘* Peace to their ashes.” 
In the discussion some allusion was made 
to the bed plates of the engines of the U. 8S. 
Steamer *‘ Mississippi,” which probably were 
the heaviest castings of their kind 
in the United States up to their time, and a 
continuance of the history of the construc- 
The 
engines were of the well-known type used 
in the English Navy. 
at one end by side rods to the crosshead of 


made 


tion of her machinery may be in order. 
Side levers connected 


steam cylinder, and at the other end by 
short extensions from the cross tail, and from 
it by the main connecting rod to the crank 
pin. The piston rods were guided by the 
Watt parallel motion. The three boilers, of 
the double-return ascending flue type, were 
of copper, and weighed each about thirty- 
five tons. 

As the shops where they were built were 
between the fourth and fifth streets from the 
Philadelphia Navy Yard on the river front, 
where the ship was built, and was then lying, 
it was a difficult matter to transport them 
over cobble stone paving and the deep gut- 
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But it was 
complished by passing heavy timbers und 


ters of intersecting streets. 


the boilers, and then under the projecti: 


ends of these transverse timbers whose en 


were secured beneath the axles of ord 
nary carts, and hauling them by hors: 


After some mishaps by the breaking dow 
of the carts when inequalities of the pavir 
the 
its share of the weight, the boilers were fina 


caused one or other to have more th 


ly hoisted into place. The transportation \ 
the engines was comparatively easy. 
3efore the erection of the machinery w 

completed freezing weather was feared, an 
to Ne 

Castle and moored between the ice piers 

the 
was kept 


the ship was ordered to be taken 
Delaware, opposite that town, and sh 
there until completed in the fo 
lowing spring. 
black letter in 
permitted on board the ship, although th 


That winter is marked by 
my calendar. No fires wer 
weather was extremely cold. 

In the gang engaged in erecting the en 
gines and boilers were four apprentices, pa 
and a machinist 


ternmaker, boilermakers 


The latter had under his charge a foot lath: 
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and his duties were to chase threads on th 
shanks of all the oil cups, to turn 
thread small bolts and such other little mat 
ters of turned work as were required. Thos 
who have not tried it can scarcely imagit 
the difficulty of starting a screw thread upo! 
a blank, whilst kicking the treadle of a foo 
lathe, especially when the operator is a cu 


ant 


of two years growth, as the swaying of th 
body interferes with the steadiness of th 
Often the thread 
‘‘drunk”’ as to require the services 
of a *‘ doctor.” 

I learned that it could 
not such an impossibility as that named in 
the Scotch proverb, ‘* You can’t whistle and 
lick meal.” 

While on the ship I was detailed to grind 
in the plugs of the blow-out cocks whos 


hand holding the chase. 
were so 


be done, and was 


shells had been badly bored, or rather reamed 
a cutter inserted block of 
turned to the required taper, fed 
down by a screw and turned by levers. Thi 
expedient proved to be a failure, as the cut 
ter when opposite the openings in shel 


out, with in a 


wood 


having less material to cut away, sunk dow 
and then rose when cutter encountered th 
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continuous surfaces of metal. The cocks 
were in place near the bottom of the boilers, 
and the job was a long and disagreeable one. 
With two feet of bilge water below. and the 
overhanging part of the boiler above, a 
stooping position had to be assumed ; but 
with an expenditure of oil, fine emery, time 
and much patience they were made tight. 
The making of cocks and valves was not a 
specialty in those days, but when wanted 
the lathe work was done by the first man out 
of a job and, as might be expected, they re 
quired a lot of grinding-in by hand. 

The grinding material for small cocks and 
valves was obtained by stirring a handful of 
foundry loam into a glass vessel filled with 
water, and when the heavier particles had 
sunk, to pour off the supernatent portion 
into another vessel and letting it stand until 
the fine sediment was deposited, which was 
then used with water. 

As the engines of the ‘** Mississippi” ap- 
proached completion, and when the moving 
parts had been connected, the usual course of 
turning them over by hand was taken. The 
readiest way to do this was to pass a hawser 
around a paddle wheel and attach it to the 
windlass. (This, by the way, was of English 
make, and had the British coat of arms cast 
upon it. This was considered out of place 
on a warship of the United States, and the 
order was given to chip it off. Now, the 
contracts for warships of the United States 
require all material to be of domestic pro- 
duction. The one is of ‘‘ the old,” the other 
is of *‘the new.”) The paddle wheel went 
around until the crank was nearly upon the 
upper center, when it came toa stop. Then 
an investigation was made to learn the 
cause, and it was concluded that the steam 
piston ‘* bottomed,” or some foreign sub- 
stance was in the cylinder, a bolt or nut, 
chisel, hammer or what not. To test this a 
bonnet was taken off the lower steam chest, 
the double-beat puppet valves lifted out, 
and the smallest ‘‘ cub” was invited to enter 
through the valve seat and steam opening 
into the cylinder, which he succeeded in 
doing by contorting his limbs into several 


unnatural positions. When inside the cylin- 
der a block of wood (by special request) 
was passed in, and a hand lamp. Then a 
discovery ! The ‘‘cub” passed out to his 
foreman three or four pebbles of about 4 
inch diameter. Immediately there was a 
hullabaloo. ‘*‘ Somebody is trying to break 
the piston, or to break down the engine.” 
How those pebbles got into the cylinder 
was a mystery. Each of them, when found, 
could have been mashed by a blow from a 
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tack hammer, and the accusation made 


against the imaginary ‘‘ wrecker” was 
absurd ; but it was wonderful how those 
Their size 


increased to almost the limit usually inserted 


pebbles grew in a few days. 


in contracts for cobble-stone paving—‘* No 
stone that will not pass through a 6-inch 
ring to be used.” 

The ‘‘cub” was then invited out, first 
passing the block of wood and the lamp, 
‘* No go.” 
It was then assumed that the curved cylinder 


and the windlass started again 


bottom and under side of piston were not 
struck from the same center, and if so, 





might have caused a mismeasurement in 
To test 
this, small balls of clay were placed at 


getting the length of piston rod. 


intervals on the cylinder bottom, and the 
windlass again put into operation. But the 
crank would not go clear over. Upon re 
entering the cylinder the balls of clay were 
found to be mashed to a uniform thickness, 
so disproving the last assumption. It was 
finally determined that the piston rod was 
too long, and had to be shortened. The 
excess of length was obtained by getting 
the versed sine of the angle formed by the 
crank when brought up, and when in a ver 
tical position, and adding to it the clearance 


for piston. After some deliberation upon 


= 
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was secured to its lower edge By means 
of two cross bars rotary motion could be 
given to the sleeve; this arrangement was 
then slipped over the end of the rod, and 
forced down by a screw, and turned, until 
the cutter had removed the desired amount 
from the shoulder. 

Several times since, in my practice, | have 
found this device, somewhat modified to suit 
conditions, to be useful both on repairs and on 
new work. For example, truing up worn 
crank pins whilst in place, smoothing the 
outer ends of propeller shafts, and the like 


The engine was then connected and _ tried 


9O8 


Fig. 1 shows it with cabinet of drawers 


and instrument table on a swinging arm 
Fig. 2 arranged to be inclined from either 
side without in th ver portion of 
table and Fig 3 shows it as ready to be 
set aside and to occupy the minimum floor 
space 

‘he adjustment for bight is made in the 
standards at the side, and the table is held at 


the desired inclination by th brace seen in 








Fig. #@. 
IMPROVED DRAWING STAND 


under steam, and gave very satisfactory 
results. It is stated by Chas. B. Stuart, in 
his book, ‘‘ Naval and Mail Steamers of the 
United States,” alluding to the ‘ Missis 
sippi:” She has, however, been altogether 
the most useful and economical side-wheel 
steamer in the Navy, and has, it is believed 
steamed a greater distance than any war 
After the steam trial 
the ‘‘cub” was sent to the shop in Phila 


steamer now afloat.” 


delphia to make detail drawings for the 
workman, from Captain Ericsson's original 
drawings of engines for ‘* Princeton,” for 
which the contract had been made with 
Messrs. Merrick & 

Foundry, Philadelphia. 


Towne, Southwark 








front Most of the adjustments are made by 
the foot ind stoopin r down under the table 
to make them is reduced to the minimum 
In fact, the hight of table and its inclination 
ean be adjusted without moving from the 
stool 

The tops are finished drawing boards, con 
structed inthe best manner and with neces 
sary provision for contraction and expan 
sion, 

The remainder of the woodwork is in oak 
and the frames are enameled iron. Three 
styles are made and the size ranges from 32 
inches by 42 inches to 48 inches by 120 
inches. 

They are made by the J. G. Alexander 
Mty Co 


Mich 


Grand Rapids, 


Car-Brace Cutting - Off 











Car BRACE CuTrTinG OFF Saw. 


‘the best way to do this without taking the 
rod out, and sending it to the shop, this happy 
expedient was hit upon. The piston rod 
and crosshead were separated, Fortunately 
the hole in the crosshead was of uniform 
diameter, and the end of the rod had been 
reduced in diameter to give a shoulder for 
the crosshead to bear against. Then what is 
irreverently termed ‘‘an Irish lathe,” was 
improvised. A sleeve was bored to fit 
easily the end of piston rod, and a cutter 


Drawing Stand. 

We give on this page illustrations of a 
new stand for draftsmen. An inspection of 
the engravings will make its leading features 
readily understood, and it is only necessary 
to say that it possesses all the facilities of 
adjustment and all the conveniences now 
thought to be important in well equipped 
drafting rooms, and is made in a variety of 
styles to suit different requirements. 


Saw, 
; The accompanying illus 
“eae tration is of an improved 
machine for cutting off braces 
> for the framing of freight 
cars and is designed to reduce 


the bandling as much as pos 
sible and entirely does away 
with ‘‘ laying out,” and with 
preparatory cutting to length 

There are two saws that 
travel on slides at right angles 
to each other. The lower 
saw is mounted on a carriage 
that feeds automatically and 
is controlled by a foot lever, 
made for 


provision being 


maintaining uniform belt 
tension. 

The other saw is mounted 
so that it can be adjusted 
different 


sizes of saws, and it is moved 


vertically to suit 


by the lever seen at the right. 
When the angles are being 
placed 


against the fence seen, which 


sawn the work is 
can be adjusted for any 
angle. Suitable devices then 
hold it while the angles are 
formed, 

For regulating the length 
there is a supplementary 
table with T-slot in its face for setting a 
stop as shown at the left. It is designed to 
use saws 18 inches diameter. 

The machine is made by J. A, Fay & Co., 
Cincinnati, Ohio. 

=> 

Mr. Hf. D. Gordon has resigned as master 
mechanic of the Juniata shops of the Penn- 
sylvania Railroad, and will take charge of 
the engineering work of a leading supply 
house, which is said to be Jenkins Brothers, 





QA 


Twin Screw Steamships “ North West” 
and “ North Land,” 


With this we 
f the 
North W est 


Globe 


ive illustrations of the 


sister screw 
North L 
Works Co., Cleveland 
‘North West 
principal dimensions were 
July 12, 1894 
the 
shall repeat some dimen 
hull feet 
perpendiculars, 360 feet ; 
molded, 44 feet; depth, 26 feet ; 
14 feet ; water ballast capac 
load displacement, 4,482 tons ; 
registered, 4,244 tons; 
registered, 2,340 The 
the quadruple 
diameter of high-pressure cyl 
first 36 inch 


ste imships 


ind ind built 


by the Ire n 
Ohio \ description of the 
given in 
that 


illustrations 


ind her 


our issue of but at time 


we could not procure For 
reference we 
Length of 


between 


easy 
sions. over all, 383 
length 
vdth, 
load draught 


ity 


bre; 


682 tons 


tonnage, gross ton 


nage, pet tons. two 


main engines are of expan 
sion type; 


inder, 25 inches ; intermediate, 
inches; and 
stroke, 42 
Total indicated horse-power, 7,000. 
each, 18 feet di 
The crank shafts 
are of wrought-iron of the built-up type, 
diameter of 134 inches; the crank 
pins are 14 diameter and 16 inches 
Solid couplings forged to the 
The bed plate is made in four cast 
planed and bolted together. 
the 
faced 


es; second intermediate, 514 
low-pressure cylinder, 74 inches ; 
inches 
blades 


Twin screws, four 


ameter and 18 feet pitch. 


shafts 
inches 
long. are 
shafts. 
sections, 
thrust 

cast-iron 


iron 
The 
with 


block is of horseshoe type, 


shoes with babbitt 


. 
PD 


>>> >> 


metal, the sole plate is bolted to the bed 
plate. The cylinders are without jacket or 
liners, and the valve chests are connected 


by faced joints and turned bolts. Piston 
valves are adopted for all the cylinders, one 
for the high-pressure cylinder and two for 
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each of the other cylinders. The valves are 


operated by the Joy valve gear and reversed 
direct by steam and hydraulic gear. The 
pistons in the high and first intermediate 
cevilinders are of cast-iron, and those in the 
second intermediate and low-pressure cy] 
inders are of steel, cone-shaped all the 


fitted with single 


and set out with flat bent springs 


pistons are ring packing, 
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three 
Steam pressure is 195 pounds, engine speed 


tube boilers arranged in groups. 


120 revolutions. 


A special design of trunked-in coaling 
hatchés is employed, the bottom of each 
trunk diverging in four inclined chutes to 


coal bunkers 
the 


and dirt of coal trimming and coal passing. 


separate 
front of 


opening directly in 


boilers, thus avoiding the labor 
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The 


served by exhaust fans and is so thorough! 


pendently. fire room is very efficient] 
never uncomfortable. 
‘North West” the ‘* Nort 
* formed in the 1895 a bi 
weekly line between Buffalo, N. Y., an 
Duluth, Minn., each ship making the roun 
trip in five days, making regularly 
» built 


cooled as to be 


The 
Land 


and 


season of 


about 2 


miles per hour. They ar 


for passer 











ENGINES OF 


The machinery of the vessel embraces, all 


told, 65 steam cylinders, 26 pump cylinders, 
6 centrifugal pumps, 6 fan blowers, 3 dyna- 
mos, one electric elevator, and a hand steam 
as it is called. 

Steam is furnished by 28 Belleville water 


‘ steerer,” 





THE 


TWIN ScREW STEAMSHIP ‘‘ NortTH West.” 





‘*NortTH WEST.” 


Electricity is freely used, and a very com- 
plete ventilating and warming system, 


which is connected to air refrigerators as 
well as heaters, enables the occupant of each 
state room to regulate the air supply and 


the temperature of his own apartment inde- 











ger service only, and are magnificently ap- 
pointed in the way of furnishing and decora- 
tion, and the vessels compare very favorably 
with the finest and most 


steamships afloat. 


modern ocean 


—— <e 
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Mathematical Papers. 
When Mr. M. N. Forney rises to discuss 
a paper during a meeting of a technical 
society it may be expected that he will say 
something worth listening to, and something 
4 of general interest. His special aversion is 
a mathematical paper, in which the author 
tries to cover the paucity of his knowledge 
of the subject by a mass of mathematical 
formulie He recently published in his 
journal, American Engineer, an editorial on 
this subject, from which we extract as fol 
lows: 

It is, perhaps, not extraordinary that 
young students with the laurels of their 
graduation honors still fresh and green in 
their heads should write such papers ; the 
grievance which those of us who are grow 





ing old and have bad experience of more or 
less value is, that these young fellows insist VALVE GEAR 
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on reading such 
with The 


one any harm Of 


papers. We don't quite j 


gree Engineer that they do no 


mathematics, 


cle al 
studied 


who know a great about 


but have never the laws nor the 


limits of elasticity of an ordinary audience, 
choose to write and read such 
one has any good ground to interfere if due 


The 


trouble is that they don’t give such rotice. 


notice is given of their dire intention. 
We go to meetings with the placid expecta 
tion that some one who has done something 
that is creditable and well worth doing will 
read a paper and tell us of the difficulties he 
encountered, and how he overcame them, 
and what he accomplished, its value, and 
many other things that would be entertain- 
reasonable 


ing or profitable, and after a 


amount of time—say, 20 minutes—has been 
that 


in which 


there will be a 


fellows and the 


then 
the old 
young ones will all tell, without boring their 


thus occupied, 


discussion 


audience, what they know, or have learned, 
or want to know and learn of the subject 
in hand, agreeable 
and refreshing, and we come away feeling 


Such proceedings are 


strengthened for the struggle which must 
Instead of this, what 


often does happen is, that 


be renewed daily. 
actually some 
paper is announced with a taking title fora 
belief 


diversion and instruction 


given meeting, which leads to the 
that the kind of 
indicated will be dispensed. On such occa 
sions it happens at times that some youth 
starts in on his manuscript. First he stands 


on one leg of a formula and then on the 


other. 
which he assumes to be a fact, and weaves 


Then he gyrates about an hypothesis 


a spider's web of integrations and disinte 


grations on the blackboard; he balances 
possibilities in learned figures of speech, 
until none who hear him can tell whether 
he is trying to prove that the toes of his 
boots represent the square root of his under 
Is a 


standing, or the end of bis coat tail 


function of his necktie. All we know is 
that what he is giving us is totally unin 
telligible to the hearer, and we have a strong 
suspicion that it is equally so to the reader. 
The authors of such papers are the chronic 
The reform 
which is proposed is that some committee 


bores of technical associations. 


should sit in judgment on the papers to be 
read. If they contain a little mathematics 
they should be designated by an X in their 
announcement, if more than a little by X Y, 
and if much by X Y Z, and then the said 
committee should provide cakes and ale in 
an adjoining room, to which members could 
retire while the author of the paper was 
practicing his vocal exercises and his mathe 
matical gymnastics. 
~—-: 
LETTERS FROM PRACTICAL MEN, 
That **New Kink in Calipers,” 

Editor American Machinist: 

I believe in calipers with as few kinks as 
possible. Those described by ** Quirk’ on 
October 24th are well 
about and it is well enough to know about 





enough to. tell 


them, but they are not good enough for 


use. The idea is an old and familiar one 
that has been proposed and tried over and 
over again, but has never got into use be 
cause it than it 
** Quirk” knows, when he thinks over the 


matter a little, that those calipers will not 


costs more comes to, 


do what he claims for them. They cannot 
at one setting be used for both the roughing 
If the indicator is suffi- 


ciently sensitive to be of any value in finish 


and finishing cuts. 


ing, the range of it cannot be sufficient to 
allow the difference that is needed between 


the roughing and finishing cut. If the 
entire range of the pointer was, say, a 


hundredth of an inch, it would not be 
enough for a finishing cut, because every- 
body knows that you cannot hold a cut of a 
half of 


lathe work. 


a hundredth of an inch on common 
And if the pointer had this 
range of a hundredth of an inch it would 
not be sensitive enough for very fine turn 
ing. In taking a finishing cut, too, it would 
not do, as ‘‘ Quirk” instructs us, to have the 
pointer stop against the pin for the actual 
size. 


where you were taking a_finish- 


finishing Suppose you were turning 


a piece 


pointer would 


papers, nO against the stop 
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The 


of course only operate or 


ng cut that you wanted just right. 


course, if young fellows indicate anything when the work was too 
big, and then you would go to work and 


feed the tool in a little until you got down 


to size again, or until the pointer got back 


gut if your tool was fed 


in until the caliper pointer came to the stop, 


how could anybody tell that the tool was 
not in too far and turning your work too 
small? It might be an eighth of an inch 
too small, and the indicator would not say 
anything about it. Certainly for a finishing 
cut the pointer ought to be in the middle of 
its range, instead of against the stop. You 
ought to be able to know when you were 
too small as well as when you were too big. 
I do not mean by that that you should 
actually turn your work too small, but you 
ought to be able to know for sure that you 
were not turning it too small, or you ought 
to be able to know all the while just where 
you were at, and those calipers never would 
tell you. The reason, or one reason, it seems 
to me, why calipers like this have never 
made any headway in the trade is that just 
as soon as you take hold of them you have 
to begin learning the whole art of calipering 
all over again. The best lathesman in the 
world, familiar with the old style of calipers, 
their use, becomes an ap 


and expert in 


prentice again at once as soon as he gets 


hold of those things. The thumb nut on 


the top interferes with the comfortable hold 


of the calipers the first thing, but the great 


and radical change in the mode of calipering 
is in the substitution of sight for touch in 
Of old time the eyes 


detecting variations. 
helped the hand to keep the calipers square 


with the piece so that they would caliper 
correctly, but they cannot do that any more, 


because they will have all they can do t 
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do this and afterwards speak to the manu- i 


facturer about the transaction, or some 
other similar transaction, I am quite certain 
to receive an offer of a commission on any 
that I can turn over in this way. 
It is at this point that 1 draw the line. I 
do not resent such an offer, as it is quite 
natural for a manufacturer to be willing to 


that 


business 


make a reasonable compensation for 
which gives him a profit, but I cannot help 
thinking that the relationship which brings 
about such an offer is on an improper basis. 

A consulting engineer must make his busi- 
ness profitable or leave it for something else, 
but I cannot believe that he is justified in 
taking compensation from both sides of a 
transaction based upon his recommendation. 
In other words, the engineer should either be 
the agent of the manufacturer in selling his 
goods and take commission from him, or he 
should be the agent of the purchaser and re 
ceive his compensation in the nature of a fee 
for his services. 

From these considerations I cannot help 
coming to the inevitable conclusion that a 
consulting engineer is not entitled to make 
any commission, profit or rake-off on ma- 
chinery made or sold by his recommenda 
tions. 

That some persons calling themselves con- 
sulting engineers do make a_ profit in this 
way is quite evident to me from the fact 
Doubt 
made from a 


that I receive such offers myself. 
less such offers are usually 
spirit of willingness to render an equivalent 
for favors received, but I cannot convince 
myself that I am entitled to accept them, 
and I am rather of the opinion that the ma- 
» jority of manufacturers think the same, if 
they think about it at all. 

It does not follow, however, that there is 


» nothing that the engineer can accept from 


watch the pointer, and it is hard to tell how the manufacturer, and that there is no equiv- 


the man will succeed in holding his calipers 
And then just think of 
turning a piece a couple of feet, or ten feet 


square any more. 


long, and having to get down where he cat 
that pointer 
have been provider 


see the minute readings of 


The calipers should 


with a mirror to bring the reading to the 


front and 
the reading. 
vices the calipers might have been electri 
fied with great advantage. 
had been provided with two electrical bell 
of different tones, and the pointer arranges 
to ring one bell when it moved a 
one direction, and the other bell when i 


moved the other way. 


some extraordinary work if such calipers 


could have got into use. Of course th 


readings of the pointer on the ‘* Quirk 
‘*kink ” calipers can have no fixed or definit 


value, as it must change with each size for 
which the calipers may be set, the angle of 
thrust, of course, varying as the sides of the 


a magnifying glass to facilitate 
In these days of electrical de- 


Say that they It is for 


trifle in 


We would have seen 


alent to be rendered but what savors of 
bribery. 

Every manufacturer knows, or should 
1 know, that there are many cases where it 
. would be a benefit to his customer to get 
1 the advice 


engineer, and if he knows a good one he can 


and assistance of a mechanical 
recommend his customer there, and this rec- 
ommendation will be a full equivalent for 
- any business received through the engineer. 
that I believe the 
s manufacturer should take more pains than 


these reasons 
1 he usually does to know and properly esti 
mate the independent engineer. He cannot 
t afford to make a practice of recommending 
anything but a first-class man in this way, 
and he cannot be sure of his man unless he 
e takes the trouble to familiarize himself with 
” the different engineers and their methods of 
e doing business. C, L. REDFIELD. 


Chicago, Ll. 


Shop Expense—Shop Economy. 


calipers are opened or closed, so that they 4ditor American Machinist : 


cannot be used for shrink fits or anything ¢ 
that kind with any certainty of the result 
TECUMSEH SWIFT. 


Commissions to Consulting Eugiueers, 


Editor American Machinist: 
It seems to me that the relations existin 
between the manufacturer and the consul 


ing engineer are a little mixed, or, perhaps, 
It is undoubtedly to 
the interest of all concerned for the engineer 
to court the friendship and co-operation of 


not On a proper basis. 


the manufacturer, and I believe that it 
equally desirable for the manufacturer 


cultivate his relations with the engineer. 
This last does not appear to be a very com- 


mon practice, except in cases where the e 


vineer is the agent for the sale of the manu- 


facturer’s products. I have no hesitation 


saying that the engineer isandshould be such 
an agent, but not an agent in the ordinary 


meaning of the term. 


If 1 had not known it before, my experi- 
ence as an engineer would have taught me 


that I must of necessity purchase machi 


ery for my clients, direct them where they 


recommend them to 
to such and such places to have machine 
built. 
rather become the agency, through whi 


can purchase, and 
In doing this I act as an agent, 


manufacturers obtain certain business. I 


of I believe that there must be more me 
chanics besides myself who would like to 
hear of some accurate and easy way to get 
at the shop expense—to be able to tell ex 
actly every week ** where we are at,” soifa 
certain job should not pay all shop expenses, 
g to keep shy of it at the next order. 

t- In many shops the * 
practiced ; that is, take one-third of the 
wages cost and you have the shop expense, 


one-third ”’ scheme is 


but this does not seem to me to be satisfac- 
tory. Suppose a shop keeps a die sinker at 
is $4 a day; he is using a $10 vise and proba 
to bly his own chisels ; counting on 26 days a 
month, one-third of his wages is about $34, 
which is his share of shop expense, com 
n- pared with another man at next vise at $2 
a day filing, using files all day, his share ot 
in shop expense is 517. 

Next to them isa boy—running a 3500 
universal milling machine, spoiling 85 worth 
of sharp cutters a week—at $1.50 a day, one- 


third of which is $13, which is his share. 
This is hardly proportional. 
n- It is the same with die makers and press 


boys. The die makers are generally kept 


go for getting press work, and the press boys 


ry for making money. 

or The time cards would show that the tool 
ch maker is hardly worth keeping. We pay 
f1 the toolmaker at $3 a day, one-third of which 





pays batt) ?0). 
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s $26, while the press boy at 60 cents a day 
Who is paying the shop ex 


pense 7 


Itis plain that a job—an easy one—wil 


cost one week more with a $2 man than next 


week with a $1 man, but if they are using 
the same tools the shop expense ought to bi 
the same 

The cost of work will differ a great dea 
in spite.of all time keeping. 
great 


It depends a 
it; th 
good, accurate all around man, quick but 
in holding 
a chair all day, generally pays his 


deal on the mechanic doing 
careful, and who doesn’t believe 
down 

wages. 

His next chair neighbor is also a first-clas 

man—does his work right every time ; but 
he hates to move around, wipes his chis¢ 

with a piece of waste before using it, and 
He might be al 
kinds of work, but better 
let him stick to the watch factory. 


oils his vise twice a day. 
right on certain 
have the hustler—the 
graduated from a blacksmith repair shop 
a small job comes in to drill two $-incl 


Then we man 


holes and tap them in a piece of steel. Th: 
hustler is the man for that. He will 
the drill, run to the emery wheel and bur! 


gral 


the point blue—no time to find the water 
bucket—and then start drilling at the fastest 
It will run hot and squeal, but he 
will get those two holes all right. In tap 
ping he will if there is an oil can 


speed. 


use oil 
handy, but else not ; the tap wrench doesn’t 
fit and spoils the square, but it will do this 
job all right. This is the expensive man 
Advise him to join the navy. He will show 
15 minutes on his time card, say, 15 cents 
But what is the actual cost? It will tak« 
a careful man 15 minutes to get that drill! 
in shape again. If the ‘‘ hustler” does it 
he will try to break off the point on the 
anvil, and most likely he will split th 
whole drill and hurt himself, too, and the: 
the tap is half-way gone. 

Next time ‘‘the good man” will get th 
job ; he will fix things in good shape, writ: 
down 30 minutes on the time card, and th 
shop will think that they are losing mon 
on him. 

The shop expense depends on how sho; 
economy is practiced, and the ways an 
means to practice economy in a shop ar 
legion. There are many rules which, wher 
enforced, look rather mean to us because wi 
are not used to them, but if we reason righ 
we will see that the more the shop saves, th 
more it makes and the more we are entitled t 

Look at the shop where the bag of cottor 
and all hand 
They will all take a 
much as they can carry, and spill and leav: 


waste is thrown in a corner 


can help themselves. 


some at every machine that they are work 
ing at; next man will come along, but hi 
won't use the old waste—he will throw it i: 
a corner, Where it is liable to catch fire, and 
where the insurance agent will spy it every 
time he comes around. 

Then we have the oil barrel ; every sho} 
ought to have one man to fill the oil cans and 
Let. every man fill his 
own oil can and he will spill enough on his 


oil the machinery. 


hands and can, not mentioning the floor, t 
But tell him tha 
and he will have his opinion about you. 


oil his machine two days. 

Taking good care of the machinery is 
good shop economy, hence lessens the ex 
but how do the drill tables and lath: 
chucks look generally. 


pense ; 
The former ‘‘is onl) 
a hole,” as a second-hand dealer expresse: 
it, when bidding on one of these wreck 
where the ‘‘hustler” had left his trade 
marks; and the latter is half turned away. 
read an account somewhere about a mat 
who was boring out a collar in a lathe, an 
in the meantime discussing politics with 
man in the other end of the shop. He cam: 
back just in time to see the chuck drop on 
the tloor ; he bad bored the spindle out of 
the chuck. 

The narrator of this migMt have handled 
the truth 


moral—*‘ stay at your post.” 


a little carelessly, but it has : 


A couple of years ago I was called to : 
town in Kentucky to rig up a tool room, a: 
the manager suspected that the shop expens« 


in this line was too heavy. 
Many things looked queer to me. 


They 
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did not have any twist drills, but it took 
three blacksmiths and two helpers to keep 
their thirty men going with flat drills and 
A great deal of outside work was 
done, and the men used to pack into their 


chisels. 


tool bags whatever they saw fit without any 
account being kept of it I suspected that 
they got tired carrying the tools homeagain 
so I introduced the check system, giving 
every man 12 checks and let him leave one 
check in the tool room for every tool he 
got. 

My greatest difficulty was first to create 
the tool room ; to get all the tools together. 
Monkey wrenches were just as liable to be 
found on top of a beam as among the bolts. 
One wall was fixed with a number of hooks 
to hang the lathe dogs on, but this they used 
for drying their leaf tobacco. 
on the floor for the dogs. 


Lots of room 
Every machine 
was painted red, white and blue to the oper 
ator’s best satisfaction ; a lathe would have 
white head and tail stock, red bed and blue 

Very patriotic indeed, but they would 


hon than in 


el to droy 
a i ~ 

down u 

ner, convinced me that th 

didn’t appreciate my way of conducting a 
tool room, so I removed to a healthier coun 
try. P. D. 


The Test of Roller Bearings. 
Editor American Machinist: 

Your favor of the 24th duly at hand, in 
which you ask for further information re 
garding details of the tests which we made 
on shafting, with and without the roller 
bearings referred to in your editorial Octo 
ber 17th. 
pared to submit to you for publication, if 


We already had an article pre 


you deemed it worthy, for the benetit of 
those interested in the subject of shafting, 
friction and bearings. We will give you 
an outline of the tests made by us, and 
some details as far as they would interest 
your readers in a general way. 

The first experiments were made by us at 
the works of the Wm. L. Gilbert Clock Com 
pany, in the early part of 1895, about April. 
At this time the subject of decreasing the 
friction of our machinery had been agitated 
for some time, and it was absolutely necessary 
to do something towards gaining power, 
but the company did not exactly want to 
put in a new wheel. We saw a cut and 
description of the Hyatt roller bearings in 
immediately sent for a 


your paper, and 


sample box. Upon seeing it, we ordered 
two more, and made some tests on a short 
line of 1}§ inches shaft. We made a test as 
to the difference of static friction, and found 
with this piece of shaft, which is about 20 
feet long, running on three bearings, that 
it required a weight of 8 pounds 2 ounces 
fastened to the perimeter of a 24-inch pulley 
to start the shaft in motion while it was in 
the old babbitt boxes. When the old boxes 
were replaced by the three roller bearings, 
it was necessary to hang a weight of only 
6% ounces to the same pulley to start the 
shaft in motion. We made a number of 
trials of this kind to satisfy ourselves that 
the difference was as great as it appeared to 
be at first. 

After the oflicers of the company had 
investigated this sample test to their satis 
faction, they decided to equip one full line 
with the boxes, and did so. This line took 
eleven boxes. The difference on this line 
was so apparent that it was decided to put 
roller bearings throughout the entire factory, 
as soon as it was closed for inventory and 
repairs. Before any rollers were put in, 
with the exception of the first three, we 
made brake tests with a prony brake to 
determine what amount of power we could 
absorb from the wheel, with the shafting 
running at a given speed. This we found 
to be 14.98 horse power. 


number of tests to obtain this result, and 


We made a large 


took the average, so that we consider 14.98 
After the 
roller bearings were all adjusted in place, 


horse-power practically correct. 


another test was taken with the same brake, 
with the shafting, and everything connected 
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therewith, running as nearly as possible 
under the same conditions, and we found we 
could absorb with our brake 22 horse-power, 
at the same speed as before; therefore the 
hors« power saved by reducing the friction 
of shafting in boxes was 7.02, which amount 
is 43.3 per cent. of the original available 
power 14.98 
power available for work with the old boxes, 
then the difference between that amount 


Since we had only horse 


and the total power of the wheel, or 40 
horse-power, was 25.02 horse-power, which 
re presents the amount of power consumed 
by the shafting and belts. This 25.02 horse- 
power is 62.55 per cent. of the total power 
of the wheel wasted in friction, ete. With 
the roller bearings we had available 22 horse 
power, which amount subtracted from the 
total 


horse-power, which is 


power, leaves 18 
5 per cent. of the 
total power consumed by friction, shafting, 


belts, ete. 


40 horse-power, 


We save 7.02 horse-power, and 
it originally required 25.02 horse-power to 
drive the shafting, ete hence the per 
centage of power saved is 28 per cent. 

f these tests all overhead ma 


hinere int 


OW bel i nail 
i 3 W 
' , 
t 600 teet of sh i! 
In 104 beaiinygs This is divided wu i 


nine different lines of from 80 to 150 feet in 
length, besides a jack shaft and gear shaft, 
which connects the water wheel with the 
other shafting in the factory. There are ten 
belts, varying in width from 5inches to 20 
inches, which drive the variouslines. After the 
plant was ready to run with the roller bear 
ings, the writer was able by taking hold of 
a 35-inch pulley to turn the entire 600 feet 
of shafting with its ten larger belts, to say 
nothing of the numerous small ones; also the 
water Wheel and gear shaft which was at 
tached at the time. i 

The Strong Manufacturing Company, of 
this town, have put in the rollers since this 
plant was fitted up, and from their indicator 
cards taken from their steam engine before 
and after putting in the rollers they found 
that their saving is over 40 per cent. These 
indicator cards may be seen by anyone who 
will call at their factory and ask for their 
chief mechanic, Mr. Chapman, 

If there is any other information regard 
ing details of our tests which any of your 
readers would like to have, we shall be very 
glad to furnish them for the asking. 

T. W. R. McCase. 


Gro. B. WoopRUFF. 
Winsted, Conn 


Strength of Hydraulic Cylinders, 
Editor American Machinist : 

In your issue of October 3d, you give 
rules, in Questions and Answers, for the 
thickness of cylinders to withstand hydrau- 
lic pressure which might mislead the person 
they are intended for. 

The formule given are correct enough, 
and the first, as you state, is the best be- 
cause the simplest; but it is still simpler 
and answers all practical purposes to leave 


. ° . r 
out p, that is, write it thus ; ’ x ; where 
& 
p working pressure, 7 radius of pipe 
or cylinder and s the strain per square 


inch thought to be safe on the material, for 

instance: Required the thickness of a hy 

draulic cylinder 10 inches diameter to stand 

a working pressure of 1,500 

Then 1,500 X 5 2.5 
3.000 


pounds per 


square inch. , or in 


such cases = required thickness, when 
4 constant derived from 


: 0 
therefore " = 


D = diameter and 
the other or first formula: 


o> x 


foo 

But the strains you advise will not stand in 
practical work, as I know from experience ; 
3,000 pounds per square inch is the maxi- 
4.000 
pounds per square inch may safely be put 


mum that should be put on cast-iron ; 


on good cast-brass, and 10,000 pounds per 
square inch is the limit on cast-steel. 

Steel makers on work up to 6 inches gen- 
erally require to have them as thick as what 
would serve in cast-iron, or they will not 
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There is not a steel 
firm anywhere that would undertake to cast 
a steel cylinder 10 inches diameter, 0.123 


take any responsibility. 


inches thick for a working pressure of 786 


pounds per square inch, or even to hold 
water at no pressure but that due to its own 
head. 

More depends on the closeness of the cast 
ing than anything, as in a properly designed 
cylinder the fear of bursting is not due so 
much toany determined strain as to the fear of 
an open metal that soon becomes ‘‘saturated 
then all calculations are upset. I have known 


cylinders and pipes stand for years and then 


‘go,” to the astonishment of the owner. 
The constant water hammer, of course, 


somewhat crystallizes the metal, but satura 
tion through any pin hole will do more de 
struction in six months than water hammer 
would do in six years. 

Again, a brass or bronze may show a ten 
sile strain of 40,000 or 45,000 pounds per 
square inch and be absolutely useless for 
hydraulic purposes, as it may, and generally 
is, open or porous, | have used the above 
rule for 25 years, and have cast thousands of 


*viinders and pipes from it, but circum 


note red, 


UU Deeraare Yor Time 

Asa 9-inch ram of any lengia 
and working through a gland would have a 
cylinder 10 inches diameter to allow clear 
P.,of Louisville, 
Ky., would better make his cylinder, if cast 


ance for the ram, then X 


iron, at least 18 inches thick ; if of brass, 1 
inch thick, and if of steel it would have to 
be at least # inch thick if short, and 1 inch 
thick if long, to be sure of 
casting, therefore he would get 


vetting a good 
a cheaper 
and perhaps a more satisfactory job to have 
it made of cast-iron, which would answer 
well enough for such a pressure. 

ERNEST W. NAYLOR 

Bound Brook, N. J. 
=> 
Raw Hide Bushing. 


A new substance for the lining of journal 
bearings is represented by the accompany 


ing illustration. It is raw hide which is put 





9O7T 


with oil during manufacture, and oil will 


not injure it, but, in fact, is recommended 


to be used where pressures or speeds ure 


high 
They 


ire furnished in standard sizes, and 





Raw Htpe Busuine 


are designed to be simply pressed into place 
and then reamed out 


The manufacturers are the New Process 


Raw Hide Co., Svracuse, N. Y 
Se 
i mr ‘a 
use In Various lines of manufactur ich a 
terra cotta, et It will grind fire brick 


material. shale. coal, bone, ete 


The particular machine illustrated was 
built for 


loway and is designed to do heavy 


the terra cotta works of Wm. Gal 
work 
continuously 

The machine is entirely self - contained 
ind the design of the frame is such as it is 
thought will secure greater durability and 
more satisfactory working than are common 
in this class of machinery 

The machine has a capacity to grind 
from seventy to ninety tons of clay per day. 
The central shaft is 8 inches diameter and 
runs on a hardened steel bearing at the bot 
tom. The crushing rolls are four feet diam 
eter and 
The total hight of the machine is 10 feet 6 
inches and its width 14 feet. 


weigh about 8,000 pounds each. 


The pan in 








CLAY GRINDING MACHINE. 


together in strips by the process employed 
by its makers in the manufacture of raw 
hide pinions, etc., and in cases where press 
ures and speeds are moderate it is found to 
This 


it is thought will make it useful for bush 


work well entirely without lubricant. 


ings in loose pulleys of machine tool counter 
sbafts, and for similar service where the cost 
of throwing off belts and oiling, with the 
necessary stoppage of the tool while it is 
Then 


there are other places where oil is objection 


being done, is of some importance. 


able for various reasons. 
The raw hide of the bushing is treated 


which the material is placed is 9 feet diam 
eter. 
The machine is built by Jos. 
Trenton, N. J. 
"= . 


Crossley, 


It looks now as if the familiar pilot boats 
that have so long met vessels coming into 
this port will be replaced by small steamers, 
which, it is thought, will do the work more 
economically. It may be much questioned, 
however, whether on the whole they will be 
safer, and certainly they will be less pictur 
esque, though that will not count for much. 

———_->e__——— 
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Aids to Skill and Substitutes for It. 

A recent writer in our columns laments 
that the common calipers, such as the latue 
man uses in every machine shop, have not 
been improved in forty years. They have 
not been improved because the possibility 
of improvement was eliminated long ago. 
The statement that two and two equal four 
has not been improved for a millennium. 
There is only one way to improve the instru 
ments that depend upon the personal skill 
of the operator for their successful use, and 
If the thing was 


reduced to its simplest terms a century ago, 


that is to simplify them. 


that ended the matter for all time. There is 
a process that is continually going on which 
is often characterized as the devising of aids 
to mechanical skill. The fact, however, is 
that we too often characterize as aids to 
skill what are really substitutes for it. The 
bell-punch which the street car conductor 
carries, or the gong and dial that he manipu 


lates on the car, might be called aids to 


honesty, but the fact is that honesty is no 
longer of any account in the arrangement 
Nothing was thought to be more essential 
than honesty in the collectors of fare, but 
honesty was found to be rather scarce, and 
the revenues of the companies have been 
increased by the substitutes for honesty 
that have been devised. So the accuracy 
and value of the products of our shops, that 
were once contingent upon the personal 
skill of the workman, are now advanced by 
the substitutes for personal skill that are 
being devised continually. The distinction 
between the device for aiding or augment 
ing personal skill, and that which provides 
a substitute for that skill, is clear enough in 
the case of the calipers before referred to. 
Two simple jaws connected by a_ rivet 
enable a skilled workman to measure the 
diameter of a shaft in the lathe, or to detect 
differences in the diameter, with very minute 
accuracy. In this case the sensitive fingers 
of the man, and the mental mechanism 
behind them, are the real agencies in making 
the final determination. If we now put 
upon one jaw of the calipers, as proposed, a 
movable end with a light pointer, of greatly 
magnified movement, we may trust to this 
indicating pointer to tell us the exact diam- 
eter of the piece when the caliper is passed 
over it; but it will do this in the hands of 
an unskillful man practically as well as in 
those of a skillful one, and skill counts tor 
little or nothing in this operation, if the im- 
provement upon the caliper works as it is 
assumed to work. This operation of devis 
ing substitutes for personal skill is going on 
continually, and generally with better re- 
sults than in the case of the improved 
calipers. In most cases the substitution is 
a practical gain; but it should be under 
stood to be just what it actually is. 

The turret lathe, the screw machine and 
kindred tools can scarcely be said to come 
precisely under either of the preceding cate 
gories. They are neither aids to skill, nor 
substitutes for skill, but rather concentrators 
of skill, or they apply a concentrated skill 
to the operations of the shop. Memory easily 
goes back to the days, not very long ago, 
when none of those tools were in existence. 
In those days if an engine was under way 
every individual bolt, or stud, or set screw, 
or what not, was made separately in the 
engine lathe. The iron would be cut off, or 
the forging made, roughly centered and 
roughly faced to length, then re-centered, 
drilling the centers, and ends faced again, 
turned to size with probably two cuts, 
thread tool ground to gage and set, threads 
cut, end of thread rounded off, ete. Many 
operations were involved, all requiring con- 
siderable skill, and at the last careful manipu- 
lation as to size. The preparation and 
adjustment of tools and dies in the modern 
tools requires higher skill and greater care 
than was required by the old system, but 
it is now so concentrated that one exercise 
of that skill suffices for the production of 
thousands of pieces. Somewhere the skill 
must still exist, probably as keen as ever it 
existed in the history of the world, but 
perhaps not so much of it, or so wide a 
range of it, in any single individual. 
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Dirt in the Shop. 

It would seem that the full significance of 
the familiar definition of dirt as ‘‘ matter out 
of place” is seldom rightly apprehended. 
Under the definition anything may be dirt 
in some place, while nothing can be dirt in 
every place, because there is a place for 
everything, and it is only when that place is 
unoccupied that something is elsewhere 
masquerading as dirt. Dirt is an abnormal 
condition of matter. If everything were in 
its place there could be no dirt in the world, 
and therefore it is that the term dirt is 
always one of reproach and depreciation. 
Though dirt is an abnormal condition, there 
is still more of it than we usually recognize. 
We are too often in the habit of thinking 
that cleanliness may be compatible with 
disorder, but this is evidently impossible, as 
the terms are contradictory. The having a 
place for everything, and the keeping of 
everything in its place is simply cleanliness. 

If anyone should be clean by instinct and 
in practice it is the shop foreman. As the 
housewife should be ashamed of dust on the 


piano and mud on the kitchen fleor, as 
inimical to health and restful comfort, so 
should he be ashamed of everything in the 
shop that is not essential to its orderly and 
profitable operation. The difference in 
shops in this respect is evident to an ex 
perienced eye the moment the door is 
opened. A clean shop, under our exhaustive 
definition of cleanliness, may give the idea 
of roominess, and seem to be a place wher« 
free and easy movement is possible entirely 
without regard to the size of it, and this 
will always be the place where we shall 
expect to see the best and the most work 
turned out. The shop that is crowded and 
cluttered up with finished and partly fin 
ished work, and with castings or material 
other than that immediately in use, or im- 
mediately to be used, is constantly working 
at a disadvantage. No shop can be so big 
that inconvenience and additional expense 
of operation will not result from ignoring 
the imperative conditions of a liberal cleanli 
ness. If we take a moment to consider the 
matter in detail we can easily understand 
how it may affect and hinder the individual 
workman to be overcrowded and hampered 
in his movements around the machine that 
he is operating, and to have his mind dis 
tracted by the presence of things with which 
he has no present concern. We generally 
recognize the necessity of securing the com 
mon conditions of comfort for the men, but 
few of us include them all. The first point 
of all to receive attention is probably the 
temperature of the place, and next to that 
the light. Some go no further. The purity 
of the air is seldom thought of, the freedom 
from distracting noises is almost completely 
ignored, and the absolute freedom of move 
ment is often unnecessarily destroyed. The 
foreman is not always, or, perhaps, even 
generally to blame for having an over 
crowded and disorderly shop. The foreman, 
as many of them know to their sorrow, is as 
often in the position of a scapegoat as he is 
in that of a responsible and independent 
manager of a department. He too often is 
not allowed to have things as they should 
be, while he is readily blamed for having 
things as they are. No shop is so small 
that, in the interest of cleanliness and free- 
dom, it does not require a considerable space 
to be used for storage purposes exclusively, 
while many shops that are not small are 
practically without any space available for 
or devoted to such purposes. One mistake 
as common as any is in crowding into the 
shop indiscriminately and as rapidly as 
possible the material for future work. The 
idea seems to be that the faster the stuff is 
sent in the faster the work will be crowded 
out, like feeding sausage meat to a machine. 
It does not work that way. You can choke 
a machine so that it will not work at all, 
and it should be possible when this thing 
is overdone to choke the shop so that it 
would stop, and this might lead to some 
reformation. The desire to choke some 
one under such circumstances has often 
arisen, 
——-—_->e—————— 
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One of the most frightful accidents of re- 
cent times is that which took place in De 
troit on the 6th, where a boiler which was in 
the basement of the Hvening Journal build 
ing exploded, wrecking the building and 
causing the death of about forty persons and 
injuring many more. At this writing not 
much if anything is definitely known as to 
the cause of the explosion, and its exact 
cause may never be determined, but one 
thing can be said of it without reservation, 
and that is that the explosion and frightful 
loss of life were needless. It cannot be said 
of such an occurrence that it is ‘‘sometimes 
unavoidable,” or that ‘‘such accidents will 
occasionally take place in spite of every pre 
caution that may be taken to prevent them.” 
On the contrary, it can be said without any 
reservation whatever that such an explosion 
can be absolutely prevented, and it is the 
duty of a community to see that they are 
prevented. About twenty years ago a boiler 
exploded in Philadelphia, killing a number 
of people. The calamity aroused public 
sentiment, the Franklin Institute became in 
terested, and the result was a city law regu 
lating the use of boilers end piuviding for 
their inspection, which is probably the most 
strict and at the same time better than can 
be found in any other American city. 

It is probable that Detroit will now have 
an ordinance that will prevent such explo- 
sions, and the wonder is why each city must 
pass through its own experience and learn 
its own lesson, refusing, or at least neglect- 
ing to learn from the experience of others. 

— ne 

We have before noted the idea of a Chicago 
man tomake the objectives of large telescopes 
in sections, instead of a single piece of glass. 
We made some investigation of the matter, 
however, which satisfied us that there was 
nothing in the scheme. It is now announced 
that representatives of the Proctor Memo 
rial Association at San Diego, Cal., have 
investigated the matter, and will report in 
favor of adopting that plan for a telescope 
to have at least five times the power of the 
In this con 
nection it is said that the inventor thinks the 
telescope should not be mounted in dome, 


Lick or the Yerkes telescope. 


‘‘as much more power can be obtained from 
any telescope when the same is properly 
mounted in the open air.”” This last, we feel 
quite sure, is nonsense, and it has the flavor 
of a fake. Large telescope building has not 
been entirely isolated from land booming in 
California in the past, and there are those 
whose prophetic eye can see great possibili 
ties in the line of selling corner lots to pur- 
chasers who can be made to believe that the 
moon is to be brought to within twenty-five 
miles of them. 

The figures of Admiral Ramsay, which 
show that our new naval vessels do not 
habitually cruise about the world at their 
utmost possible speed, are being treated as 
though they represented a real discovery of 
something not known before, and something 
of the utmost importance. Probably most 
of those who are commenting on the figures 
never thought much about what the vessels 
are in the habit of doing, but in case they 
should think anything about it we wonder 
if they would expect them to always move 
about ‘‘tuned up to concert pitch.” We 
thought fhat nearly everybody understood 
that trial trip speed only shows what a ves- 
sel is capable of when every possible effort 
is made to attain the greatest possible speed, 
regardless of economy and almost regardless 
of the welfare of the machinery. We know 
of no fairer or better way of testing the 
speed capacity of naval vessels than that 
which is now generally followed, and it is 
probable that in most cases the speed at- 
tained during the trial can be reached again 
by the same vessels under like favorable 
conditions, or when it is required. 





—— . 

The ram ‘“ Katahdin,” built by the Bath 
Iron Works, seems to have attained the dis- 
tinction of being the only vessel of the new 
navy that has distinctly fallen short of the 
contract requirements in regard to speed, 
her corrected speed being 16.11 knots, in- 
stead of the 17 knots required by the terms 
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f the contract. Though the contract re 
juires that the vessel be rejected on this ac- 
‘ount, it is thought that 
lone because considerably 


this will not be 
over the stipu 
ated horse-power was shown by the engines, 
ind the deficiency in speed is thought to be 
lue solely to faults of the model for which 
he builders are not responsible. 

The case-naturally brings up the question 
f how much responsibility should really be 
issumed for either speed or horse-power in 
such cases, where the vessel is designed by 
the Navy departments. It 
f the common 


would seem as 
of it would be 
that if the designs are carried out and the 
workmanship is good that should end the 
The present plan 
looks like holding the builder responsible for 
matters which little 


sense view 


builder’s responsibility. 


over he has or no 


ontrol, 





— pe 


Commodore Tryon, Surgeon General of 
he Navy, calls attention in a recent report 
to the effect of the overheated fire rooms of 
nany of the modern naval The 
Fahr., in 


seems to be 


vessels. 
temperature ranges as high as 189 
some of them, and 124° Fahr. 
ibout the lowest temperature to be found in 
hem. There have been numerous prostra- 
ions in the engineer corps from this excess- 
ve heat. 
_——- ope 


William Canam, superintendent of the 
teel mill of the Bethlehem Iron Company, 
me of the best known ironmasters in the 
ountry, died recently at Bethlehem, Pa. 


Mr. Canam was 67 years of age. He rolled 
the first rail turned out of the works, and 
for thirty years was associated with John 
Fritz, who built and constructed the plant. 


(jue Tasers 
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Questions of general interest relating to subjects dis- 
ussed in our columns will receive attention in this 
department. The writer's name and address should 
sways accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
heet. We cannot undertake to answer questions in 
“next issue.’ This department is usualiy crowded, 
ind questions must wait their turn to be answered. 
Veither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 


(399) F., Cidra, Cuba, asks: Is there any- 
hing I can mix with the water in a hy 
draulie press so as to prevent rusting of 
ts parts and attacking the brass? Pressure 
38 tons per squareinch. The liquid is not to 
© re-pumped as in a press, but will be used 
fora grind mill. .A.—We believe that petro- 
eum mixed with about 30 per cent. of 
sperm oil will answer your purpose. 


(400) H. W. L., Holyoke, Mass., writes : 
Please advise me as to where I can get a 
ook or information relating to the con- 
truction and working of the Corliss valve 
iechanism. A.—You willprobably get the 
nformation desired from the book entitled 

Valve-Gears for Steam Engines,” by C. H. 
‘eabody, published by John Wiley & Sons, 
2 East Tenth street, New York. This book 
ontains not only a description of the Corliss 
ilve gear but many other types found in 
veryday practice. 


(401) J. Y. M., Richmond, Va., asks: 
Vhy is it that a wheel under a railroad 
reight car can be slid easier at a speed of 
miles per hour than at a speed of 10 or 15 
niles per hour? I have frequently noticed 

freight trains coming to rest that the 
heels revolve (brakes applied) until a 
eed of 2 or 4 miles per hour has- been 
iched, and then the wheels commence to 


ide. Why is this? A.—At the higher 
eeds the brakes will have to overcome a 


reater momentum than at a lower speed, 
nce at low speeds the wheels will slide 
isier. 


(402) W. R., Galt, Canada, asks: What 
hemicals are used with an alloy of copper, 
n and antimony, generally called babbitt 
netal, to cause it to flow freely ? I find that 
he copper prevents a free flow when cast- 
gabearing. The alloy is made from what 
considered to be one of the best formule. 
—There are no chemicals used for this 
irpose. Your trouble is probably due to 
iilling the metal in pouring. The bearing 
whatever the babbitt metal comes in con- 
ict with should be kept warm. Sometimes 
little oil put on top the metal before pour- 
ng will have a beneficial effect ; of course 
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care should be taken that the metal is not so 
hot as to cause the oil to ignite. 


(408) A. K.. Allegheny, Pa., writes 
Please give me a rule for computing the 
weight of steam per cubic foot at different 
pressures. .4.—The following empirical rule 
may be used: Raise the given absolute 
pressure in pounds per square inch to its 
.941th power and divide the result by the 
constant 330.36, the result will be the weight 
in pounds per cubic foot of steam under the 
given pressure. In symbols we have 
pear 
330.36 


in which D = weight of steam in pounds 


mil 


~ 
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assume to be perfectly straight. 
center line mn” perpendicular to 
the center line of rivets ¢ f, if the rivets are 
*; inch diameter, which we believe to be 
correct for a }-inch sheet, then the distance 
between the line e fand the edge ed should 
be 1 inch; the line ef cuts the center line 
mninthe point p; from this point lay off 
the distance 0 p equal to the circumference 
of the mean diameter of the pipe, that is, 
the circumference of a circle 104 inches di 
ameter which is equal to 382.2. inches 
Through the point o draw a line g / parallel 
to ¢ J, and at one inch above the line g / 
draw the line ¢ k. Through the points c 
and 0 draw a straight line ¢ 7, and through 
the points p& draw a line &r, which, of 
course, must be parallel to 

b the line ¢/. Cut the sheet 

k to the lines ¢/, kr and/k, 

then / k er will be the re- 
quired shape for one spiral 
course of the pipe. In roll 
ing this sheet, the line ¢ 7 
or! k should be kept parallel 

to the axes of the rolls. 
When rolled correctly, the 

<= pipe will be 10 inches inside 
diameter, and if all the 
courses are the same diam 
eter the spiral joints will be 
butt joints. This construc 
tion gives the greatest pitch 

of spiral that ‘can be cut out 

of the sheet. Instead of di 
viding the length of sheet 


Draw the 
ed; draw 











into two equal parts, as in 
Fig. 1, we may divide it 
into three equal parts and 
then proceed as before, as 
b shown in Fig. 2. Or we 
k may divide the length of 
h sheet into greater number 
of equal parts and still have 
spiral joints, and thereby 
not cut so much of the iron 
to waste. From this it will 
be seen that all depends on 
the pitch of the spiral, which 
= you have not given, and 
when that is known then 
make the distance between 
the linese¢7 and mn equal 
to the pitch and proceed as 
before. 2. In Question 375, 
you give a formula for com 
puting the bursting pressure 
of a dished head, the first I 
have ever seen in any period 








Fig. 2 


per cubic foot, and p = given absolute press- 
ure in pounds per square inch. To raise the 
absolute pressure to its .941th power find the 
logarithm of the pressure and multiply it by 
.941, the result will be the logarithm of the 
power, and then find the number corre 
sponding to this logarithm. To find these 
logarithms you will need a table of loga 
rithms of numbers which are given in many 
of the engineers’ pocket-books. In these 
you will also find tables giving the weight 
of steam, hence a calculation is not neces 
sary. 


(404) A. B., Jeffersonville, Ohio, writes : 
1 am informed that a one horse power 
engine can raise a weight of 90 pounds at 
the rate of 4 miles per hour. Is this correct? 
A.—lIt will have to be a well built engine to 
do that amount of work. To raise a weight 
at a rate of 4 miles an hour is equal to a 
speed of 352 feet per minute; now multi- 
plying 352 feet by 90 pounds, and dividing 
the product by 33,000 gives us, 


352 « 90 
33,0U0 


31.680 


horse-power, 
33,000 
which leaves a very small margin for over 
coming the resistance due to friction. 2. 
Is there any locomotive that weighs 90 
pounds per horse-power’ A.—We do not 
know of any locomotive which weighs so 
light as 90 pounds per horse-power, the 
weight is nearly double that amount. 3. 
If a locomotive can raise a weight 90 pounds 
at the rate of 4 miles per hour per horse- 
power, and weighs 90 pounds per horse 
power, could not a locomotive raise its 
entire weight at the rate of 4 miles per hour’ 
A.—No, not even under the conditions given, 
as there will not be sufficient power for the 
amount of work, and for overcoming the 
resistance due to friction. But as stated 
above, a locomotive weighs much more than 
90 pounds per horse-power, and therefore a 
locomotive cannot raise its own weight 
under the conditions named. 


(405) F. G., Chattanooga, Tenn., writes: 
Kindly answer the following question, 
which may be simple to you, but it is com- 
plicated to me. I have a 10-inch spiral 
pipe to make 80 feet long out of }-inch steel. 


The sheets are 36 inches wide, 50} inches 
long. I cannot get it into my head how to 


start it, as | never made one nor have I seen 
one close enough to examine it. I wish you 
would explain how to get the taper, etc., 
and give a little sketch of it. A.—Let abed 
be the given sheet ; the edgecd we shall 


ical. I would like to know 
“cg ; how you get the constant 

4, and will this rule apply 

to any thickness and any 
diameter of head? A.—In computing the 
resistance of a sphere to internal pressure 
we use the same formula as is employed 


for computing the transverse resistance 
of a cylinder. Thus the total pressure 
in pounds on a cylinder head, whether 


flat or spherical, is equal to multi 
plied by the square of the diameter in 
inches, and by the pressure in pounds per 
square inch; or in the symbols we have, 
the total pressure on the head = .7854 «x D* 
<x P, in which D = diameter of the cylin 
der, and 7? = pressure in pounds per square 
inch. The resistance to the total pressure 
on the head is equal to 3.1416 multiplied by 
the diameter and thickness in inches, and by 
the working stress of the metal in pounds 
per square inch. Insymbols we have 3.1416 
x Dx 7X S, in which Y = diameter of 
the cylinder as before, 7’ = the thickness, 
and S = stress per square inch. Now, the 
resistance must be equal to the total pressure 
on the head, hence we have, 


7854 


7854 x D*? x P = 3.1416 
which reduces to 


xDxT XS, 


Dx P=4x 7x &. (1) 
The formula referred to in answer to Ques 
tion 375 is, 

P- Sx4xTxd (2) 

Rh? +-d? 

in which d = depth of spherical part of head, 
and & = its radius. From formula 
get 


(2) we 


Px (2 + 4@)=8xXx4xX 7 st d, 
When d attains its maximum and is equal 
to R, the dished end becomes a hemisphere, 
and the above formula reduces to 

REx P=3x Tx @. (3) 
If we now replace the radius R by the diam- 
eter D, we get, 


Dx P=4x Tx 8, 


which is the same as formula (1). 
2) is applicable to boiler heads of any 
diameter, and in which the safe pressure 
does not exceed, say, 500 pounds per square. 
If the pressure is much greater than this, 
so that the thickness becomes comparatively 
great with the radius, then formula (2) is 
not a safe one to use. 


Formula 
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Bicycle Tools—VI. 
STEEL RIMS, 
The steel rim was supposed by almost 


all cycle makers to have gone never to re 
turn to popular favor, with the opening of 
1895 ; it still had pur 


chasers, yet the tide of popular favor ran so 


the season of some 
strongly in the direction of wood that 98 per 
cent. of the July orders of one large Indian 
apolis cycle shop were for wood rims ; 
this 


part 


but 
with 
to favor the use of 


same concern no effort on their 


metal found 
their August orders suddenly change to only 


rims 


90) per cent. wood rims instead of pre 
vious 98 per cent, 

& Jeffery large, 
and by them wholly unexpected, increase in 


the close of 


Gormully report also a 


steel rim orders at the summer 


season 

The metal rim is very much stronger in 
has the 
very great advantage of being entirely un- 


every way than the wood rim, and 


affected by moisture. The rim of the cycle 
wheel in use is subject to daily and often 
effect the 
complete destruction of a glued up wooden 


hourly wettings which would 
structure not thoroughly protected by var 
nishing of even 


when the best of varnish is used and applied 


the very best description ; 


with the utmost skill, the drilling of the 
spoke holes, which is always done after 


varnishing, the wood to water in a 
way to greatly endanger the stability of the 
glued joint, which is the sole dependence of 
every The Plymouth 
shops (Indiana Novelty Co.) have a new idea 
which is just now being offered the public 
for the first time, in the way of a metal eyelet 


opens 


wood rim made. 


which is flanged over the spoke hole in the 


wood rim both outside and inside, and not 
only gives effectual protection against the 
entrance of water at the spoke holes, but 


also makes a handsome finish on the inside 
of the rim, and this metal eyelet or bush 
may add greatly to the life of the wood 
wheel rim by defending it from wet, and so 
obviating its greatest danger. 
The the rim 
been received is one of the many curiosities 


the cause of 


favor with which wood has 


of cycle manufacture. The old velocipede 
invariably of wood 
hub, spokes and felloes, with a 


wheel was almost 
throughout 
steel tire ; there were a few examples, how- 
ever, almost from the first, of steel veloci- 
With the revival in the form 


of the high ‘‘ ordinary,” the use of the metal 


pede wheels. 


rim became exclusive, as might have been 
expected in case of metal hub, wire spoke 
wheels from 50 to 64 inches diameter, which 
were to be as light and strong as possible 
and carry a solid round rubber tire. Thus 
the first wooden wheels were displaced by 





tee] heels ind no one would have 
reamec { d being again an almost uni 
rsally ! part of the cycle wheel 
vitl ym of 1894 the wood rim 
i il ‘ ence 1 pair of wood 
rims rom three to five ounces lighter 
thar f th ume diameter; and 
he 1 rim. while it may break under a 
sudden b vy. does not assume that distress 
ingly grotesque form by which buckled 
steel rim relieves itself ol spoke tension 
The probability is, apparently, an almost 
equal balance between the respective merits 
and demerits of the wood and steel rim, and 


it seems quite possible that each may bave 


its admirers, and both continue in use for a 


long time before either is finally banished 
from favor 

Fig. 40 isasketch from memory of the 
first Columb rim, the solid rubber tire 
being about one inch diameter. The rim 
was made of angle-steel, with the spok« 
holes drilled through the thickest part. 
This was the wheel of 1879 and 1880, The 


angle required a much greater depth than 


would seem needful at first sight, to keep 
the rubber tire from ‘‘stretching off” and 
leaving the rim in places, or altogether 
Then came the crescent-shaped rim used by 
the ** Columbia” and Jeffery in 1880, shown 
in Fig. 41, as modified by Jeffery in 1881, by 


taking away partof the stock in the thickest 
the the 
ind saved depth of drilling for the 


part of this made rim 


lighter 


crescent ; 


spoke holes, the first construction almost in 
variably excluding — the familiar nipple, 
which will be fully described in its place 


with the tools used for its production. The 
the middle of the 
hollow of the crescent rim in 1881, as shown 
Fig. 41 
head and 


cut made by 


Jeffery ir 


uve room 
This 


cessity, and has always been a 


in also for the spoke 


its washer washer is a ne 


stumbling 


75 


JS Section of W ood 
Rim G &d. 


of Rim 


Diam. 


block the 


both in metal and wood, and promises to be 


in way of cycle wheel makers, 
a very special feature of interest in connec 
tion with wood rims. 

deal of 


* Columbia ” 


The nipple washer made a 
the 
adopted the English rim shown in Fig. 42, 


great 


trouble in 1884, when 


which is made of a ring of round tube, one 
portion of which has its curve reversed to 
form the tire seat, while the remaining con 
vex surface is compressed into a gothie arch 
form, This construction so far makes a very 
strong, stiff rim, but the nippie washer can 
not be put in place without drilling a large 
hole through the concave member at a, Figs. 
42 


of rim in a very objectionable manner, as the 


14. This washer hole weakened this form 


large washer hole and the smaller nipple hole 
the 
moval of stock in both 


this re 
inner 


came in same radial line, and 
the outer and 
members of the structure at the exact load 
carrying point showed its weakness in prac 
tice. This Fig 


Overman 


12 is also the rim with which 
In TS84 also, Jef 


fery, or rather Gormully & Jeffery, 


began in 1884 
devised 
nearly the same shape in a two-piece rim as 
3. In the 1884 rim, Fig. 43, 


ingeniously avoided the large 


shown in Fig. 
Jeffery very 

hole for the washer by forming the rim of 
two separate pieces ; the inner piece was of 
the ‘‘ Co 
* and was drilled 


the same arch-shaped section 


as 


fjumbia” and ‘‘ Overman 


for the nipple, but the outer concave mem- 
tire 


ber which formed the seat for the was 
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made of a se parate strip closed and soldered 
into the 
13, after the nipples and washers were putin 


inner part as clearly shown in Fig. 
place 

Also in 1884 Thos 
brought 


Warwick, of Birming 
ham still 


form of the double arch metal rim shown in 


England, out another 


section in Fig. 44. The long lap of this rim 
was brazed, and very greatly added to the 
strength of the rim. Warwick was forced 


to drill the large washer hole a@ in the outer 


member of his rim, as it was all closed, and 
there was no other way to put the washer in 


| but by doubling the stock at the 


~ 


Solid Vire Solid Tire 


: | 


Kig.41 


Solid 7 -) 


ty 


TF | 
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a protecting cover for the thin, soft rubber 


light and 
differing 


inner tube, whichis at once strong 
flexible, and the two generically 
forms of pneumatic tire are those which do 
this 
connection with a delicately elastic inner air 


employ substantial outer covering in 


tube, and those which consist of a single 
tube only, thickened or not in the places 
subject to most wear and greatest liability to 
accident. There may be another broad dis 
tinction made between those pneumatic tires 
which are cemented in place in the wheel 
rim, and those which are so held as to be re 
movable by the use of the hand only when 
deflated, those of the later form being styled 
‘*detachable”’ tires. 

The Gormully & Jeffery tire is of the 
double and detachable That it 
of tube of 


extremely thin and elastic rubber, protected 


forms. is, 


consists an inner air-holding 
by a strong and yet flexible outer cover, and 
this outer cover is so shaped as to hook 
under re. curved edges of the wheel rim, while 
the tube, very 
readily, and by the use of the hand alone, 
the 
shoe into the hooking grooves of the tire so 


inclosing uninftlated air 


while inflation of the inner tube locks 
firmly that it cannot be moved by any stress 
to which 
subjected in use. 


a cycle wheel can possibly be 
Fig. 45 shows the form of steel rim used 

Gormully & Jeffery, 
the elastic inner 


by and also gives 


sections of tube with its 
outer protecting shoe or cover, and gives a 
clear idea of how the inflation of the inner 
to lock the shoe tightly into 
the hooks of the steel rim ; 
Fig. 46, the latter from a 


G. & J. shoe and wood rim, are well worthy 


tube is made 
this section, and 


drawing of the 


of study by machine designers as an example 
of effects 
gained by the skillful use of essential primary 


desirable minor and secondary 


conditions. 


Racdlit 


+‘ 


ig 





Fig. 46 


BicyveLe TIRES. 


of the inner arch of the rim he evi- 


dently added greatly to the strength of his 


apex 


structure. 


The types of metal rim shown in Figs. 42, 
13 and 44, continued in use with various 


minor modifications up to the time when 
Dr. Dunlop, with true Irish audacity, pro- 
posed to carry the cycle and its rider on air 
contined in his at first derided but now uni- 
versally adopted pneumatic tire. The pneu 
matic required a diameter so greatly in ex- 
cess of that used in the solid rubber tire as 
to bring the wheel rim back once more to a 
single piece of metal in the general form of 
a wide, shallow trough, the edges of this 
trough being varied to suit the particular 
form of tire adopted. There are two gen- 
erically differing forms of Dr. Dunlop's in- 
The ideal pneumatic tire would 


be atube of film without weight or resist- 


tlated tire. 


ance to flexure and incapable of puncture ; 
such a tire is a mechanical impossibility. 
Rubber is the only material suitable for the 
structure of aninflated tire, and is in exclus- 
This tube is often 
made of differing thicknesses in different 


ive use for the purpose. 


places, thin on the sides to make it bend 
easily in radial lines, and thick on the outer 
or tread puncture. It may 
be made as light and thin and elastic as will 


face to resist 
resist the great pressure of air in it, and may 
have a thicker outer independent and sepa- 
rate envelope or shoe strongly reinforced 
with some of the textile fibers, thus making 
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The problem was this: given a metal 
cycle wheel rim, a very thin circular tube 
to be blown up with a heavy air pressure, 
and an easily deflected fibrous cover for the 
air tube, how shall these three members be 
structure without the 
other parts or any foreign substance in the 


united in one use of 
nature of a cement, so as to be easily put 
together and taken apart without the use of 
skill yet held 
together as to be immovable on each other ? 


or tools, and be so firmly 
this 
problem seems impossible, yet it is perfectly 
met by hooking the sides of the trough, and 
making beads on the sides of the shoe to 
the 
parts that pressure in the inner elastic tube 
shall force the beads of the 
hooks of the tire. The whole problem is 
answered exactly in the same way that a 


At first sight a suflicient solution of 


enter these hooks, and so arranging 


the cover into 


connecting rod strap is secured to the rod 
butt; there is the double, hook-ended gib 
secured by the key, all circular and con 
tinuous, with the key instead of being 
metal wedge exerting pressure by driving in 


two directions only, taking the form of a 
ring of compressed air, and exerting a hold- 
ing pressure on the gib in all directions 
when the air pump, in place of the copper 
hammer of the engineman, drives the key 
to hold all the parts firmly 
together. 


home three 


Mechanical analysis of this sort is very 


easy after the fact is accomplished, but it 





to fill all of its inexorable conditions, 
the few simple 
G. 
in Fig. 46, are among the most noteworthy 
efforts 
made the bicycle the miracle of construction 
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requires a very high order of ingenuity to 


attack a problem of this seemingly impossi 
ble sort and find a sure, easy and good way 


and 
details of of the 
air tube, shoe and wood rim, shown 


section 
& J. 
of which have 


inventive ability 


which it is to-day. The section of wood 
rim and shoe in Fig. 46 shows clearly how 
the effect of fluid pressure within the shoe 
must inevitably force a more intimate and 
unyielding union of the rim and shoe as 
that pressure is increased, and also shows 
how the shoe may be easily released from 
the rim when internal pressure is removed 
by letting the air out of the inner tube, 
which is not shown in this section. 

To make the 
Gormully & Jeffery use a bright sheet steel 


steel rim used in Fig. 45, 
strip, cut to exact width and shipped in 
large coils, from Morris & Bailey, and the 
These 
coils are cut into rim lengths with a foot 
shear, and are then put through a first set 
make the first bends of the 
edge hem, a second set of rolls which com 


Singer Nimick Company, Pittsburg. 


of rolls which 


plete the hem, and a third set of rolls which 
form the main body of the groove, partly 
by rolling and partly by drawing, leaving 
the rim at the third rolling in the form of a 
trough section ring with hemmed edges, the 
In 


the rim goes to the joint filer, who scarfs 


hems being turned inward. this form 
the two ends, making a lap of about half an 
inch ; they are then punched for a single 
brazing rivet, and go to the vise hand, who 
rivet 
ready for brazing. After brazing, which 
be described here instead of under the 


inserts the joint and makes the rim 
will 
general head of brazing, as rim brazing is 
quite a special operation, the rim goes to 
the fourth rolling machine, where it has the 
edge hooks formed and is given its final 
All of fully 
illustrated and described separately and in 


shape. these steps will be 
detail, as they are in all the cycle shops 
performed on special rolling machines, some 
of which are highly specialized and very 
interesting. 


Fig. 47 shows the first, or edging-up 
rolls used by G. & J. for steel rims. This 


is a simple, solid housing pair of rolls frame, 
back geared and having a heavy fly wheel 
on a cross shaft journaled on the rear of the 
housings, and carrying a pinion which drives 
the large spur gear at the left, keyed to the 
lower roll shaft. The upper roll is driven 
by a pinion on the right-hand end of the 
roll shaft, meshing with an equal 
pinion on its own shaft; the gears are all 


lower 


covered, which is essential, as the thin stock 
used would very readily run into the gear 
teeth and cause a breakage. The housings 
roll-adjusting screws. 
The roll adjustment is had 


are solid, without 
through two 
cams solid on an overhead rock shaft, jour 
naled in the housings, and having a cam toe 
at each end, directly under the journals, 
The 
two cam toes which are solid with the rock 
shaft are finished exactly alike, with the 
the rock 
shaft is titted with a forward reaching arm, 
which is forked at the front end, and carries 
a journaled block, this block being bored to 
take a long screw tapped into the cross 
member of the frame in front. The head of 
this bolt is on top of the swivel block carried 


resting on top of the top roll boxes. 


rock shaft on the planer centers ; 


by the rocker arm, and there is also a jam 
nut under the swivel block ; by these means 
an equal and very reliable adjustment of the 
The 
bend made by the rolls of this first machine, 


two ends of the top roll is secured. 


and the rolls themselves, will be shown in a 
subsequent illustration. 
Hucu 
saan occas 
The History of the Lathe. 


DOLNAR. 


It does not seem to have been noticed that 
& most important céntenary, from an engi- 
neer’s point of view, has been allowed to 
pass by without remark. We allude to that 
of the invention of the slide rest by Mauds- 
lay in 1794, an invention which it is safe to 
say is one of the most important and epoch- 








i 


d 


p 
is 
e] 


1c 


at 


to 
at 
ls- 


to 





NovemBer I4, 1895 


marking steps in the world’s industrial 
history. 


Practically, all we know on the subject is 
to be found in Nasmyth’s ‘‘ Essay on Tools,” 
in the third edition of Buchanan's * Mill 
work,” which appeared in 1841. This con 
tains a drawing supplied by Francis, one 
of the sons of Joseph Bramah, headed 
‘*Bramah’s original slide tool, 1794.” It 
should be explained that Maudslay was in 
As might 
bave been expected, the appliance shown in 


Bramah’s employ at that time. 


the drawing differs a good deal in appear 
ance from the slide rests now in use, being 
composed of somewhat slender - looking 
superposed frames, which do not seem 
adapted for heavy cuts. This rest was stated 
to be in use at the date of the drawing. It 
would be interesting to know the subsequent 
fate of this important relic, which should 
have found its way into our national collec 
tion, which again should be in some place 
more readily accessible to engineers than is 
South Kensington. 

The invention was not patented, and it 
has been suggested that Maudslay derived 
the idea from the construction of some 
boring mills, imported from Holland, at the 
Royal Arsenal, Woolwich, where he had 
served as a youth, and with which it is con 
sidered he must have been acquainted. 
However this may be, there can be no doubt 
of the importance of Maudslay’s invention 
and of his having been the man for the 
hour, although, indeed, the slide principle 
did not at first spread so rapidly as might 
have been expected. 

A forerunner of the slide rest in the form 
of a guide for a hand-turning tool is, as is 
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technischen Institute. This contains a draw- 
ing clearly showing a slide rest, operated by 
a leading screw geared to the mandrel. 
Maudslay had, however, some years before 
this arranged his slide rest for a self-acting 
motion, as appears trom a plate dated 1815 
in Dr. Rees’ ‘*¢ yclopwdia, in which is 
shown gearing for connecting the screw of 
the lower slide to the mandrel ; change gear 
ing with fixed centers, as well as the slotted 
radial arm or ‘‘ banjo plate” arrangement, 
is described and shown for cutting screws 
differing in pitch to the screw of the slide. 
The lathe by Clement, described in the 
of the Society of Arts in 
1828, shows some marked developments. It 


‘** Transactions” 


isa brake lathe with a rudimentary form of 
back gear, overhead countershaft and auto 
matic variation of the speed of the mandrel 
for surfacing, by means of a pair of oppo 
sitely arranged conical rollers along which a 
driving belt istraversed ; a self-acting move 
ment can be imparted to the screw of the 
lower slide ; the bed and stide faces are flat 
Fox, of Derby, about 1830, was using a 
rack and pinion. arrangement for traversing 
the slide. In the German periodical re 
ferred to above attention is directed to full 
descriptions and drawings of lathes made by 
Fox for the Konigliche Gewerbinstitute at 
Berlin, which are to be found in the Ver 
handlungen des Vereins zur Beforderung des 
Gewerbfleisses for 1831 and 1832. The refer 
ence may be of value to the future his 
torian of the subject. One of these lathes, 
a face lathe, has the mandrel driven by a 
long train of gearing, any one of the shafts 
of which may carry the driving pulley. An 
endless chain working under the bed, and 
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pointed out by Herr Fischer in a recent 
number of the Zeitschrift des 
Deutscher Ingenieure, to be found in Hulot’s 
memoir, ‘‘L’Art du Tourneur,” in Vol. 
XXIII. of Deseription des Arts et Metter, 


1775, in which, at page 375, we read: 


Vereines 


‘Barre de Tour d'une nouvelle invention 
servant pour turner facilement des ouvrages 
parfaitment cylindriques.”’ 
rectangular section fixed parallel to the axis 


A guide bar of 


of the lathe carries a slide adapted to be 
moved to and fro along its upper surface, 
and engaging by means of two projecting 
tongues with channels formed in the vertical 
side of the bar. Across the top of the slide 
is a groove for the tool, which is held down 
by a spring, and has an adjustable stop 
clamped on at the required point to limit its 
motion towards the work. The tool is to be 
moved to and fro by hand. This appears to 
have been the first application of the guide 
principle to the tools of turning lathes. 
Maudslay went considerably beyond this, in 
producing a compound slide and in giving 
motion to the parts thereof by means of 
screws, operated at first by hand, and after- 
wards automatically. The first account 
Herr Fischer has been able to discover of a 


self-acting slide rest is in one of the 1823 
volumes of the Jahrbuch des Wiener Poly- 


driven from the mandrel by spur and worm 
gear, is used for traversing the slide in the 
screw-cutting lathe described as having 
been in use by Gallimores, of Sheffield, in 
‘* Manufactures in Metal,” 1833. Two of the 
spur wheels were to be changed to vary the 
pitch of the screw cut, the mandrel is driven 
from a spindle at right angles to it carrying 
a stepped pulley and a bevel wheel adapted 
to engage either of the bevel wheels on the 
lathe spindle. Stepped pulleys grooved for 
catgut bands were in common use before that 
date. 

Whitworth’s first patent, in 1835, has the 
slide rest traversed by a leading screw fixed 
in the bed. It has back gear, open and 
crossed belt reversing gear, overhead coun- 
tershaft and change gearing with the ‘‘banjo 
plate.” 

The history of the steam engine as a loco- 
motive, and for stationary and marine pur 
poses, has been pretty fully dealt with in 
text-books, and by correspondence and other- 
wise in the columns of the engineering 
press, but considering their immense im- 
portance, and the pre-eminent position that 
English engineers have taken up in their 
origination and development, it is very re- 
markable how little has been done with ref- 
erence to the history of lathes and other ma- 
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chine tools There must be among our 
readers many whose minds are stored with 
valuable and interesting reminiscences on 
this subject, which if made public would 
form most important material for the history 
Thi Eng ine él 
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Tests of Leather Belting. 


of the subject (London). 


By Pror. Cuas. H. BENJAMIN 


Having noticed the article by Professor 


Flint, in the AMERICAN Macutnist for 
September 5th, on *‘ A Study of Belt Lac 
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ings,” it occurred to me that the readers of 
this paper might be interested in the results 
of some experiments recently made on the 
strength and elasticity of the belts them 
selves. These experiments were made by 
Mr. E. A. Drake, in the testing laboratory of 
the Case School of Applied Science, under 
the direction of the writer. 

The object of the experiments was to de 
termine the ultimate tensile strength and 
percentage of elongation of the best quality 
of oak-tanned leather belting as made by 
different manufacturers, and to observe the 
relative strength of single and double belts 
of the same make. 

In order to obtain fair samples the belting 
was all bought through outside parties in 
the ordinary course of trade, and the prices 
and discounts were practically the same 
for each series 
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ers containing the jaws were so pivoted in 
the testing machine as to insure an even 
pull on the two edges of the belt 

The loads were applied gradually and the 
elongation measured at each 500 pounds in 
crease of load The per cent. of elongation 
in two inches of length for a total load of 
2,000 pounds on 500 pounds per inch of 
width has been placed in the tables 

The average thickness of the single belts 
was about 0.20 inch, and of the double belts 


about 0.35 inch 


TABLE I 


er of 
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1 Single 13 177 1s) 1.58 
1 Double 1 She 1 S60 6.00 
2 Single. 5 , 1.008 7.20 
2 Double i) 1,005 1,41 41.80 
3 Single 14 a) “tl 10.18 
; Doub 15 1.173 1,414 5.96 
Average | Single 4 Sat O18 1.09 


Average Double 1,101 1206 5.79 


The average ultimate strength per inch of 
width for single belts, as shown by the tests, 
918 pounds, is considerably larger than the 
value usually assigned, while the ratio of 
the strength of double to single belting is 


L306 10 . 

or about , the ratio generally used 
1S 6.58 ; 

‘ 10 
being — It must be remembered, how 


‘ 


ever, that the belting used in the experi 
ments was all of the first quality, so that 
the average strength of belting sold in the 
market would be less than those given 
above 

One of the facts most noticeable in the 
experiments was the greater uniformity of 
double belting in strength and in elasticity, 
due, no doubt, to the fact that it is composed 
of two layers whose irregularities tend to 
neutralize each other. The single belts in 
nearly every instance showed a tendency to 
stretch more on one edge than on the other, 
and broke by tearing on the weaker edge, 


showing that edge to have been nearer the 





Fig. 3. 


The samples obtained were the product of 
three of the leading belting factories of this 
section, and [ will simply denominate them 
as Series 1, 2 and 3. Each series contained 
ten linear feet of single belting, and the 
same length of double belting, all being six 
inches wide, 

The belts were cut into eight-inch lengths, 
making 15 test pieces of each kind, and the 
specimens were then trimmed to the shape 
shown in Fig. 1 to insure breaking outside 
the jaws. 

Parallel lines one inch apart were ruled 
across the test specimen by which to meas- 
ure the elongation from time to time. The 
specimens were gripped at each end by 
corrugated interlocking jaws, and the hold- 


Fig. 2. 
flank of the hide in the cutting. See Fig. 2 
No. 41. 

In the double belting this was less notice- 
able. 

The strength per square inch of cross 
section, as shown by Table L., is somewhat 
less for double belts than for single. 

Inevery case the strongest samples showed 
the smallest percentage of elongation. 

The experiments showed conclusively the 
disadvantage of using rivets in making 
double belts. The double belts in Series 
Nos. l and 3 had rivets at intervals, while 
those in Series No. 2 were simply cemented. 

In nearly every case where rivets were 
present the fracture commenced at a rivet 
hole. See Fig. 2, Nos. 79, 80 and 83. 
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Several experiments were made on joints|light double belt may be obtained which 
in single belts, and the results are given in] will be no heavier than a single, and much 
Table Il. The only cemented joint tried, | more uniforn 
that of Ne 44. shows a greater strength Several experiments were also made on 
per inch of width than ar of the riveted] some sing berting of the same quality as 
oints Series No. 1 determing the transmitting 

he riveted nts (see Fig. 3) show an] power \ 4-in a single belt running on 24 
avernuge stre! th per inch of width of 622 Link h pulleys it an average speed of SOHN feet 
pounds, or about two-thirds the average of | per minute developed in four trials an 
the strength of the single belts tested, while iverage of & horse power with i slip of only 
the cemented joint broke at 1,112 pounds] 5 feet per minute 
per ine h of width being a little stronger The tension on the tight side was 8&8 
than the average of the belt samples in that] pounds per inch of width, and on the slack 
series side only 22 pounds, the coefticient of fri 

TABLE II tion averaging about .40 
BELT JOINTS The number of square feet of belt per 
horse-power per minute was only 44. 
< of ~ The horse power developed is nearly 

R 5 . 2% : = double that generally allowed for 4-inch 

x 7 2 fn Z-S = =S belts at such a speed, but if the belt were 

= P => as 5 = ES 2 endless, cemented without rivets, the factor 

4 cy == — ba Se. a of safety would be about 10 I am inclined 

. 7 - zs = = to believe that many of our belt formule 

uti ik - = are based rather on the strength of poor 
Ins , joints than of good leather 
5 f 4.170 40 709 

S 1.4 f 610 oO 61 illic 

3 i 1,520 64 it 

| | eumeetet | aus | kee lL Society of Naval Architects and Marine 

Engineers, 

As may be seen from Fig. 3, the riveted The third general meeting of the Society 
joints always failed at rivet holes of Naval Architects and Marine Engineers 

The principal conclusions to be drawn from] was held on the 7th and 8th inst., in the 
these experiments are: Ist, that double}|auditorium at the house of the American 
belts are superior to single in respect of their | Society of Mechanical Engineers, No. 12 West 
greater uniformity and less liability to] Thirty-first street, New York. The attend 
become crooked by reason of uneven stretch- | ance was good, and great interest was taken 
ing, and 2d, that a belt can be made stronger |in the reading of professional papers. Many 
without the use of rivets, either at joints|men prominent in naval affairs took part in 
or elsewhere, if good cement is used, and a] the discussions 
proper degree of pressure is applied. Doubt The following papers were read 
less in situations where a belt’ is much ‘American Maritime Development.” By 
exposed to dampness, rivets might be] Capt. Henry C. Taylor, U. 8S. N., President 
necessary at the edges of the splices to] Naval War College 
prevent starting up Performance of the Twin-Screw Steamer 

In case ordinary double belts are too} ‘City of Lowell.’” By Prof. Jas. E. Denton 
heavy or too stiff for the required service, a] Stevens Institute of Technology. 
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‘Rudder Experiments—U. 8. 8. ‘Mon NEW GCA? [' Als (OGS. 
terey.’” By Elliot Snow, Assistant Naval ~ 
Constructor, U. 8S. Navy. There are thr s of Standa *, 
Aluminum—Its Alloys and Their Use]6” x 9 i av W i thet ) 
in Ship Construction. By J. C. McGuire, | size for machinery catalogs. When they must be larger 
Esq., C. E. or smaller, one of the other standard sizes should t 


Methods and Forms for Certain Ship } @@epled ¢/ possit 
Calculations.” By D. W. Taylor, Naval y a 
Constructor. 1 Py Navy , The Appleton Mfg. Co., Philadelphia, Pa., have 
) Ss "LO ° e 4 : . j 
od ‘ : . issued a small catalog, whic ey designé as 
The Number of Longitudinal Intervals | ‘**"°4 4 ma Cates which they designate a 
“Catalog No. 5,” illustrating and describing their 


in Ship Computation, as Affecting the Ac 
curacy of Integration for Displacement, and 
Note on the Relation Between Reduced and 
True Wetted Surface.” By Prof. W. F. 
Durand, Cornell University 

‘Recent Designs of Vessels for the U.S 
Navy.” By Philip Hichborn, Chief Con- 
structor, U. S. Navy. 

‘ Tactical Considerations Involved in War 


various lines of grinding machinery 


The Frick Co., Pa., 
finely gotten-up catalog fully illustrating 
It is replete with 
and value, and is 


of Waynesboro, send us a 
and de 
scribing tbeir Corliss engines 
information of general interest 
standard size, 6’’x% 

We have School of Ap- 


rant pam 


received from the Case 


plied Science, Cleveland, Ohio, an eleg 


° . ” a > re ae - P 

ship Design. By Albert P. Niblack, Lieu phlet, setting forth the attractions and advantages 

tenant, { : ». Navy. of this school, which we believe is doing an im 

rhe Centerboard Its Influence on De portant educational work in technical lines 

sign, Its Value and Its Proper Use.” By], 5; 

Wm. P. Stephens, Es« The Cumberland Iron and Steel Shafting Co., 
‘Eng gineering Se in the Navy.” | Cumberland, Md., have issued “ Price List B,” 

$y Prof. Wm. 8. Aldrich University’ of | Which gives the latest quotations and information 

West Virginia. oar i regarding their lines of manufacture, which is 


shafting and other power transmission 


‘The Ventilation of Ships.” By F. B. apparatus 
Dowst, Esq., M. E. Henry R. Worthington, Brooklyn, N. Y., sends us 
‘An Experimental Test of the Armored ]an illustrated catalog, which is a special edition 
Side of U.S. 8. ‘Iowa.’” By Albert W.]for use at the Atlanta Exposition. It contains 
Stahl, Naval Constructor, U. 8. Navy. much interesting information regarding pumping 


nerally, and is sent to those interested 


It is 544’’x65¢ 


machines ge 
on application. 


THE DEANE oof no.yoxe) 
Tank Pumps 


ALL STYLES. 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
Send for ‘‘ THE DEANE SPECIALTIES.” 


In another issue we shall give a more ex- 
tended notice of some of these papers. 

















TAPER REAMERS. 


Ground accurately to gauge. 
SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. C0., 


GREENFIELD, MASS., U. S. A. 


Taper 1-2 inch to foot. 





eg 





~ | _ GREEN RIVER 


Taper 5-8 inch to foot. 





FOUR POINTS!! 
DESIGN! WORKMANSHIP ! nT FINISH 








All these are comprised in the make-up of our lathes and are the four 
necessary p ints In the construction of a good tool. Add to these a 
FIFTH an - a very in sais eae, the pr ch we make very 
low to prom ash buyers, and you have the - Our catalo 





will tell yo yu mit about our lathes, planers, shaper 


SEBASTIAN LATHE Co., 


117 and 119 CULVERT ST., CINCINNATI, OHIO, U. S. A. 











costly tools and dies. 
BRADLEY HAMMERS. 


If you plate, draw, square, taper, swage, collar, spindle, or do any 
manner of die forging in iron or steel, a Bradley Hammer will soon pay 


for itself by what it will save over any other similar tool, 
right and Strap Styles. Send for circulars. 


THE BRADLEY COMPANY, 


SYRACUSE, N. Y. 


STEEL CASTINGS 


THE JOHNSON COMPANY, 


Helve, Up- 








OF EVERY DESCRIPTION. 


MADE FROM BEST 


OPEN HEARTH STEEL. 
Send for Estimates. 
Jolnmstown Pa. 


STURTEVANT ENCINES. 


HORIZONTAL AND VERTICAL. 
SINGLE AND DOUBLE. 
SIMPLE AND COMPOUND, 
SEND FOR CATALOGUE. 


BR. STURTEVANT CoO. 


NEW YORK. PHILADELPHIA, CHICAGO. LONDON, ENG. 


No ay cians i 










B. 


BOSTON, 

















BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 


Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears made tu Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears. 7 006 
GEORGE B. GRAN 
Lexington, Mass.. 

and 125 South lth St.. 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio, 


IT CANT ANG UP.” 
GRANT 


GEARS 








2 Foot-power 
> sh Star+# Screw Cutting 
Automatic 
Lat hes Cross Feed 


9 and 12 inch Swing. 
New Designs Novel Features. 
Send Jor Catalo.ue B, 
SENECA FALLS MFG.COMPANY 
687 Water St,, Seneca Falls, N. Y. 





“SEND FOR CATALOGUE, 


FOR BOILER FEED, 


THE MASON REGULATOR €O., | 





STON. MASS. U. S. A. 














ROPE-DRIV ING: 


\ TREATISE ON THE TRANSMISSION OF POWER BY MEANS OF FIBROUS ROPES. 
By JOHN J. FLATHER, Ph. B., M.M.E., 

Professor of Mechanical Engineering, Purdue 

2mo CLOTII ~ ~ 82.00. 


JOHN WILEY & SONS, - NEW YORK CITY. 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB ix being able to run at GREATLY INCREASED SPEEDS. FEWER GBINDINGS. Mo WASTE iz redressing. 


SOLE REPRESENTATIVES IN THR UNITED STaTEs. 
BB. M. TONES we CO., 
ft & 13 Oliver St., NEW YORK: i493 Liberty St. 


H. W. JOHNS ASBESTOS 


SECTIONAL 
PIPE 
COVERINGS. 


NON-CONDUCTING CoVERINGS FOR STEAM AND Hot WaTER PIPES, BOILERS, ETc. 
ASBESTOS BOILER COVERINGS. 


H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings. Building Felts, Fire-Proof Paints. Liquid Paints, 


University. 





BOSTON: 

















“sbestos Roofing, Etc. 
87 MAIDEN LANE, N.Y. “rsey City, CuHicaco, PHitavecenia, Boston, London 
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We have received from Gowing & Co., 95 Milk 
street, Boston, Mass., a pamphlet illustrating and 
describing the Barrus Universal steam calorimeter 
ot the rhose interested 
in the of the 
he this pamphlet, 
stand is sent to those interested on application 


**1895 pattern who are 


determination steam will 


interested 


quality of 


in which we under- 


The Seneca Falls Mfg. Co., Seneca Falls, N.Y 
send us Catalogs No. 15A and No. 15B, which are 
devoted, the first to foot and hand-power wood 
working machinery and the last named to foot 
and power letbes and accessories. They contain 


interesting information regarding such machinery, 
and 
They 


are sent to those interested on application. 


are 7’’x9"’. 


The Jeffrey Mfg. C Columbus, us 
an illustrated catalog and price list of machinery 
for handling and other ma 
terials. The catalog is quite full and complete, 
and gives much valuable information regarding 
methods of conveying materials within manufact 
uring establishments or in mines, 


Ohio, send 


and conveying coal 


and in engineer 


ing work generally. It is 5’x7%& 
Grant Sipp, Paterson, N.J., sends us a collee 
tion of circulars in which are illustrated and de 


seribed various forms of small engines and boilers 
made by him. There are both and hori 
zontal engines with small cylinders about lineh 


vertical 


to 2inches diameter, and be furnishes the engines 
either in the form of rough castings, or partly 


finished, or complete ready to run. 


C. M. Giddings, 
catalog of blue 


M.E, 
prints, 


Rockford, IL, makes upa 
which are apparently made 
from photographie reproductions of his drawings 
of Corliss and other engines, which be supplies to 
the trade, to 
The catalog 


schools, or to anyone wanting them 
gives an excellent idea of the appear 
ance of the completed engines, and includes also 
specimen sheets of the general and detailed draw 


ings. It is 1144’’xs’ 


Albert L. Colburn, New Haven, Conn., us 
Catalog ‘* No. 5.° which is devoted to the illustra- 
tion and description of portable drilling and tap 
ping machines, universal swing frames, grinding 
machines, etc. These more or less 
familiar to the readers of the AMERICAN MACHIN- 
IsT, and the catalog gives full 
ing them. 


sends 


machines are 
information regard 
‘,and apparently 
14’ 


The catalog is 459x534 


could as well have been standard size, x6’ 


The Lidgerwood Mfg 96 Liberty street, New 
York, have a finely illustrated and attract 
ive showing their machinery and ap 
paratus for excavating and conveying materials in 
engineering work, 
canals, 
be 


engaged 


Co., 
issued 
catalog 
such as dredging and digging 
ete. The 
an interesting and valuable 
in such work, 
parties upon 


building railroads, eatalog will 


found one to those 
and is sent to interested 
application. It is 8¢''x57¢’’, and evi 


dently could as well have been standard size. 

The 
catalog 
vating, 


Jeffrey Mfg. Co., Columbus, Ohio, a 
which illustrates and describes their ele 
conveying and power 
chinery, which is intended for 
and manufacturing establishments 
rials or articles of 
process of manufacture 


issue 


transmission 
in wareh: 
where mate- 
manufacture completed or in 
to be moved, and by 
the use cf which power is utilized for this purpose 
The catalog will be found a 


ma 


use uses 


are 


valuable one to those 


who are interested in this kind of work; it is 
5//x 759" 
The Billings & Spencer Co , of Hartford, Conn., 


have issued a special catalog illustrating and de 
scribing their line of manufacture 
electrical railways. 


especially for 
This includes hangers of vari 


ous forms, yokes, strain insulators, car house 
hangers, drop forged steel mechanical clips, trol 
ley wire solder ears, trolley stands, noiseless 


parts of trolley lines which are often made of cast 
iron and a very inferior manner, but are made 
by this company of various materials drop forged, 
and in the 
intended for first-class 
sulating material, called ** 
catalog is an 
oh4 it 
standard size, 9 


in 


goods being 

A 
is used 
and is 12%¢''x 
however, to 


best possible manner, the 


construction new in 
colopbite,”’ 
fine 
trimmed, 


uncommonly 
readily 
x12”. 


one, 


can be 














Labelle Mfg 


The 
at Holyoke, 


Co. has recently been organized 
Mass, 


The Allen & Cram Machine Co., of Raleigh, N. ¢ 
has been formed with $10,000 capital stock 

The North State Lumber Co. has been organized 
by G. J. Cherry and others at Parmele, N. C., with 


$25,000 capital stock. 


It is rumored that Isaac Hoffman’s Silver Lake 


Paper-mill, of Gibsonville, N. Y., will be converted 
into a bicycle factory. 

The paper-mill of Moyer & Pratt's, of Greig, 
N. Y., which was recently destroyed by fire, will 


be rebuilt next season. 


The Berliner Gramopbone Co., of Koanok, Va., 


has been formed with a capital stock of $50,000, 
Thos, L. Latta is president. 
The Co-operative Cotton Mills Co. has been 


formed to erect a knitting-mill, with $12,500 capi 
tal. A. H. George is president. 

At Philadelphia, Pa., the 
heen formed. with $10,000 
and Edwin C. Howard 

The Hollinger (Ala.) Mfg. Co. will construct a 
dam to cost $16,000 to produce water power for 
operating a large tew flour-mill 

The Hunter . of 
Va.. has by L. 
others, with a capital of $200,000, 

The Pope 
cently been incorporated by B. F 
Niffin, John D. Buchan and B. W. 

The Ingledew-Henderson 
Ill., has been organized by Lumley 
Henry A. Leland, with a capital of 

The Moomaw Car 
has been organized with P. 


Co. has 
D. 


Penn Bicycle 
capital, by Harry 
Lecate 


oO 


Huntington, W 
J. Hunter, and 


Automatic ¢ 
organized 


0. 


been 


has re 
v. FB 


Mining Co., of Du Quoin, TIL, 
Pope, J 

Pore 

Mfg. Co., of Chicago, 
Ingledew and 

$12,000 

of Salem, Va., 

L. Stearns as president 


Coupler Co., 


and treasurer, and H. C. Moomaw as vice-presi 
dent, 
rhe Elmore Drill Co., of Dubuque, Towa, has 


been incorporated by W. J. Young. Jr., H. P. Dick 


inson and E. W. Grievish, with a capital of 
$100,000. 
At Baltimore, Md., a $100,000 company has been 


organized to manufacture a new steam engine, in 


vented by Jas. P. Gray, who is to be the superin 
tendent. 
The North Carolina Fence Co., of Greensboro 


N 


Geo 


C., has been organized, with a capital of $45,000 
Burnham, Jr., is president and W.H 
manager 

The Texas Co-operative Manufacturing Co., of 
Waco, Texas, has been incorporated by J. W. 
Riggins, S. W. Slayden and others, with a capital 
stock of $150,000, 


Pearce 


The Miller Gas Engine Company, of Springfield, 
Ohio, has been crganized, with a capital of $50 000, 
by James D. Hurd, Samuel McGrew, John L. Zim 
merman and Ed. Hurd. 








DON’T ACCEPT ANY SUBSTITUTE 
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3000 


VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 


| 
ratchet brakes, and in fact all that line of smaller | 


The | 


The Marshall Bicycle Pump Co., of New York 
City. has been organized to manufacture bicycle 
pump and bicycle attachments, with a capital of 
$6,000, by C. B. Boynton, E. W. Dickinson and A 
| B. Marshall 
| 

The Kidd Bros. and Berger Steel Wire Company, 
| of McKees Rocks, Pa., has been incorporated with 
|} @ capital stock of $25,000 The incorporators are 
| Rutherford Berger, W. S. Kidd, J. C. Berger, Wm, 
| Kidd and H. H. Kidd 

The Logan County Electric Light Co. has been 
organized at Lincoln, Ill, with a capital of $10,000 
by Jobn W. Lutz, Chas. C. Reed, John 8. Gerny, T 
A. Reynolds, Adam Denger, D. H. Harts, H. H 
Gains and John A. Lutz 


The St. Louis (Mo.) Manufacturing Association 
has been organized and have elected the following 
officers: L. D. Kingsland, president: E Stand 
ard, J. G. Butler, L. D. Dozier, T. A. Meysenburg 
and W. F. Nolker, vice-presidents, rge W, 
Brown, treasurer, 

The Ashland Mfg. ¢ 
newly organized compapby 
facture of pumps. They have 
Lodge & Davis Machine Tx 
Ohio, lathes, planers, drills, 
ble for their manufacture 


and Ge 


Ashland, 
engaging 


o., of Ohio, is a 
in the manu 
irdered 
ol Co., of Cincinnati, 
other tools 


and suita 


Some time ago we published an item to the effect 
that the Yale & Towne Mfg. Co., Stamford, 
would engage inthe manufacture of 
bicycle. The company now 
that their present products fully « 


Conn., 
a high grade 
this, Say 
ngage their at 
tention, and that the report never had any founda 
tion, in fact 


deny and 


The export trade of the Lodge & Davis Machine 


from the 


South America, and two car loads t ne party in 
Chihuahua, Mext They have also delivered to 
the New York Navy Yards three heavy machines 
to be used in manufacturing guns { other ord 
nat ‘ 
rhe Ber vit I ( Fast I n, Conn 

have just completed for Jas. McLare Bi s 
vn, N. ¥ 1 new iron building to cover his stone 
vard Che vard is 70 feet in w ind 120 feet in 
length, and the t ling st entire vard 
and is arranged to earry a traveling crane of 
tons capacity so that stone can be moved to any 





The Elliott Drill Press 


FOR ANY LICHT WORK. 


LARGE RANGE OF WORK—LOW PRICE. 





HE ELLIOTT DRILL. 





Now Manufactured by 





siderable experience in 
getting out Tool cata- 
logues, let us say to you 
that the best and finest 
catalogue we have seen 









up to to-day, i 
AcLincerEC: Book of Tools.’ 
"war ROIT MIG ) ; ‘ 
A MontTGoMery & Co., 
—— New York.” 


It is very clever in Montgomery & Co., 
pay us this handsome compliment, but then 
they're clever people, and the Book of Tools 
is a cleyer eataloguée, It contains 550 pages, 
over 2,000 illustrations, and is the most com 
prehensive work of its kind ever issued. It 
is invaluable to the buyer and user of tools, 
and will be sent post-paid to any address 
upon receipt of 25 cents in stamps. 


CHAS. A. STRELINGER & CO. 
DETROIT, MICH. 


to 





Tool Co., of Cincinnati, Ohio, continues to increase A. J. WILKINSON & Cco., 
and during the last ten days they have shipped] 499 99 498 WASHINGTON ST., BOSTON, MASS. 
eight machines to England, two to Russia, th-ee to SEND FOR CATALOGUE. 

**TIaving had con- ° 
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& Gas Engine Co 
be sold at 
of the 


noon, 


Mfc. 
will 


Electric 

M: es 
ind residence 
20th at 


ind 


remaining assets of the 
Greenbush, 
it the office 
on November 


of 


auction 
undersigned 


stock finished 


including 
finished 


ROLLASON GAS ENGINES, 


parts, 


un- 


and 
boo 


Inventory can 


patterns, patents, special tools, 


judgements 
be 
obtaine d, ( 


< necounts, , etc 


full particulars 
to the 


Camp 


ind 
ipplication 
Elisha 
City. 


seen 
may be n 


Receiver or his attorney, Ix 
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265 Broadway, ork 
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POLISHING WHEELS, 


» for price list with discount, 





a 
OAK-TANNED LEATHER. 


and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, 
VUVVVAVA 


Rk. I. 








P.H.&F.M.ROOTS, 


Connersville, indiana. 
CUICAGO OFFICE: 


1405-10 Manhattan Building. 


MANUFACTURERS OF 


Portable Forges, 
Tuyere Irons, Etc. 


ROOTS’ NEW ACME HAND BLOWERS, 


Blow speeded, Force 
biast, yurable, Com- 
pact and Cheap. 
Roots’ Foundry 
Blowers, Gas Ex- 
hausters, Etc. 


COOKE & CO, 
Selling Agents, 
163 and 165 
‘Washington St., 

NEW YORE. 



















In Writing, Please Mention This Paper. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 

, 810 Walnut St., Philadelphia. 
¢#? Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo., and our other Catalogues 
and irculars, the whole covering every branch of Science 


applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 


SALESME aeons 


BEVEL GEARS, 


Cut Theoretically Cor-ect. 
y Special facilities for cutting worm wheels. 


a, HUGO BILGRAM, 


MACHINIST, 
440 N. 12th St., Philadelphia, Pa, 
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NOw READY! 


Modern Examinations of Steam Engineers. 


WRITTEN FOR ENGINEERS BY AN ENGINEER, 


12mo. Cloth. 300 Pages. 53 Chapters. 
Comprising full and complete answers to 300 questions for the u 
of engineers and firemen, when preparing to make application for 


examination for U. S. government and State license; and for the 
information of engine builders, boiler makers, machinists, ete. 
By W. H. WAKEMAN, 
PRICE, - 


AMERICAN INDUSTRIAL PUB. C0., 


$2.00 


Bridgeport, Conn. 








FOR 
TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., W. 7. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Colambian Exposition 1893. 

















WORTHINGTON STEAM PUMPS 


FOR ALL DUTIES, 














os a Sy 
HENRY R. WORTHINGTON, 
NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 724 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts. INDIANAPOLIS, 64 South 
Pennsylvania St. DETROIT, 145 Jefferson Ave. 
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! the yard by power, making it one of the 
mos I e stone cutting yards in this vicinity 
Tl Ne burgh Ice Machine nd Engi ( ha 
hee rs ed at Newburgh, N. Y.. and have pur 
edithe plant formerly operated by the White 
Engine il I Machi ( The ofticers 

of the mpa ¢ Edgar Penney, formerly of 
the |} ( Wavnesb », Pa., president 
Frank Adar Acer, vice president, and Robt 





Whitehill, secretary and treasurer. They will 
manufacture the Corliss steam engines, general 


machinery, iron and brass castings, pattern work 


et 

The Skinner Chuck Co., of New Britain, Conn., 
have gone into the manufacture of a chuck de 
signed especislly for bicycle manufacturers and 


I 
for use on screw machines generally Itisa form 


of chuck which has been made in most shops where 








Established in 1874. 


CLEVELAND TWIST DRILL CO. = 


COR, LAKE & KIRTLAND STS. CLEVELAND, 0. 


Reade Street, New York. 
85 tea Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany, 





SECOND- HAND MACHINERY. 





1 86 in $$ Ln olr ar 

1 S41in x 21 limartt 

iT in sistem 101 Fit I Cc. 3 tand P. ¢ 1 

Min. x 47i 16ft. P Mact I ‘ La C.1 tand P. 
Feed, Has 24 ( 

) ! x * dD. W.l i ‘ } ta P.€ I 

9in. x .0 Perk I P. I P. ¢ H 7 
n 

26in. x1 D. W. Pond La C.t P.C.I i 

26 H n 

24in. x 10 ft. Pratt & Wh I t CLR P. ¢ } 

Oin. x 8 ft. Fit 1 Lath C. I md P.O. | 

2in. x ll ft. Wm, Se Lathe, C.K und P. C. Feed Has 16 
n. Ch k 

20in. x 8 ft. Pratt & Whitney Lathe, © Rest and P. C. Feed 

1s xOft . 7 

I6in, x 10 ft. Bullard Lath Pla G Rest 

I4in. x 6 ft. 8. Ashton Hand La Plain Gib Rest 

) Pond Pla 

Pond 
Head 

2%in. xX 2in. x6 ft. Pond Mach. T ( Planer 

sin. x in. x l6in Whit b Crank I 

l2 in. Stroke, Warren Tra ne Head Cra Shaper 

15 in Hendy Fr n Sha 

Sem -Unive ma n Radial D is Arm 

Full kford 7 

s2in. D. W. Po a Unelat ID I t iP I 1 

S30 in. Preut 

28 in. Barney . 

N } Brown & Shary Uni Milling Machir 

©) in. Pond Bor and Tur ' M H 

T2in Newa:k Mach Tool Co, P Lath Tool 

26 in. Stevens Pulley Lathe. 11 


700 Mac bine Tools in Stock, Send for Lists. 
Sicycle Catalog Just Out. 


PRENTISS TOOL AND SUPPLY €0. 


115 LIBERTY STREET, N. Y. 
Chicago Store: 62 A 61 So, Canal St, 


SECOND-HAND MACHINERY. 


86” Gould & Eberhardt Gear Cutter. 

26” Pratt & Whitney Chucking Lathe 

60” Tripie-geared New Haven Lathe, 
jaws. 





with chuck 


40’’ New Haven Back-geared and Power-feed Drill. 
32’ Double-head Pond Planer 


No. 1 Giant Key Seater 
Send for complete list. 
Bicycle machinery. 


PRENTISS TOOL AND SUPPLY CO,, 
62 & 64 8. CANAL ST., CHICAGO, ILi. 


MACHINERY FOR SALE. 


Lot of 644” and 744” Hammered Steel Shafting with 
Pillow Blocks and Couplings 
360 x 14x 66 Fri ction ¢ lutch Pulleys 
260 x 14x 7% 
All 
Value. 


Send for catalogue of 





good as new; will be sold at less than half 


COOKE & CoO., 


163 & 165 Washington St., New York. 





Second-Hand Machinery. 
LATHES, 1 82 in. x10 ft, Open Side 


2 10 in. x5 ft. Foot & Power. 1 in. x 60in. x 22 ft. Hepworth, 
2 llin. x5 ft. Power only. DRILLS. 
1 15 in. x 6 ft. Dustin. 8 22 in. Back Geared, 
1 16 in, x 8 ft. Fiather 15 in “* &P.F., Snyder, 
2 18in. x Sit. Flather & Prentice 1 34 a oe Harris, 
3 18in, x Bit. Lodge & Davis. 2 No. 14g Niles Radial, 
2 2lin. x 10 ft. Pratt & Whitney. | 2 Suspension Drills. 
27in. x10 Justin. . . ome 

fo ce oe. || MILLING MACHINES. 
2 30 in. x 14 ft. Lincoln. 1 - 1B. & Sharpe. 
1 32 in, x 13 ft. Bement Tripk 2 -1G Arvin. 

Geared, l No 15 
3} 22 in. x 10 ft, Niles 1 No.2 * Hand, and others, 
1 24in. x 10 ft. Niles, 1] > : 
1 79 in. Driving Wheel, Bement SHAT ERS, 
1 48 in, x 18 ft. Gay & Silver. 9in., 12in., in., 15in., 20 in. 

PLANERS. || MISCELLANEOUS, 
Rin. PL& re ‘ ‘ 

8 48 in. x52 in. x 6 ft. Pond, two : Win. I Neo totally taal 

heads Ain x6 ft. lather 

Horiz. B. & D. Machines 
1 48in. x32 in, x8 nd, two | 1 Cytind>r Borer. P A 
1 30 Motor G I t 

Sain x 24 in x6 ft W &L.,'|1 Double Pur i ar. 

one h ° 1 3Win. Pulley La 
3 28 in, x 28 in, x8ft. Gay & |1 Hydraulic Riv 

Silver, 2 Bolt Cut 
3 S2in. x 32in, x10ft. W. & L 1 Nut Tap 
1 38 in, x 38in. x 10 ft. Aldrich. !!1 20 in, Pattern Lathe. 

Also large stock of other tools. Send for Lis 


Eastern Branch Niles Tool Works Co., 


136 and 138 Liberty St., NEW YORK CITY. 





E.W. BLISS CO. 


| Adams St., 

Brooklyn, N. Y. 

96 W. Wash’n St 
CHICAGO. 


Presses, 
Dies, and 

Special 
Machinery 


For BICYCLE, 
Electrical, and 
All Sheet Metal 
Work. 


Stiles & Parker 
Press Co. 





SECOND-HHEAND FMV ACHINE TOOLS. 


ENGINE LATHES, DRILL PRESSES. 


2x1 Fit i, Compound Rest. No. 2 Four-Spindle, Pratt & W- 
15 x 6 Blaisdell, Compound Rest No. 4 Four-Spindle, Garvin 
with turret 21 in. Kirkhoff if &) B. G. 
13x 6 Ames, Rise and Fall Rest tin. Blaisde Feed 
ll x 4 Mar Lathe of nay meeeeay Bey > red, 
16x 7 Maker Unknown Win. Pond, Back Geared Power 
16x B dell, Plain Rest Fee 
Is x 10 F ath r, Plain Kest, 9 fi. Holly Mfg. Co., Radial. 
Ik x 10 Blaisdell, Plain Rest 
Kx 20 Perkins, Con nd Rest, SCREW onan 
37 x 14 Maker Unknown Se. 1 Garvin. Wire x 
PLANERS, No. 5 Brown & Shary 
» = No. | Garvin, Plair 
16in. x 16in. x 4 ft. Hendey No. 2 Brown & Shary Plain 
20in. x 20in, x 4ft. Nashua, No, 2 Garvin. Wire Feed 
6in t Reed Turret Chuc 
SHAPERS. 16 peg t 1 Turret Chucking 
10 in. Juengst, Crank 
12 in, Juengst, Crank MILLING MACHINES. 
Win. W ian i Light, Traverse! y 2 Pratt & Whitney, Lincoln. 
Hea > , 
» Putnam, Traverse Heal No. 2 Garvin. Pial 
SSim. duonant Prictie im Sbepe No.0 Garvin Un versal 
; No. 2 Garvin Duplex 
> No, 2 Garvin Hand. 
DRILL PRESSES. No. 4 Brainard Standard Univer- 
lO in. No. 1 Slate's Sensitive. sal 
6 Spindle Quint, Turr Putnam-Linco!n 
N Phree-Spindle, Garvin, N 2 Pratt & WI nitmey, in in, 
\ a large list of other machin Write for complete * 
etailed description and price 


THE CARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


FOR THE NEXT 30 DAYS 


we offer our entire stock of machine tools at 
SECOND-HAND prices. This is a BONA- 
FIDE offer and the OPPORTUNITY of the 
YEAR, 

“WV. Lye LEE & CGOo.~ 


59 So. Canal St., Chicago. 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 








15in.x6 ft. Engine Lathe, 19-36 and 50 in. Drills. 
oe. Tie: 7 oe Portable Drill. 
29 ‘13% * ee te 36 in. x 14 ft. Planer. 
26 207 os in. Shaper Traverse Head, 
7 “30 * “ e jear Cutter, 54 in 
nm * ee ‘ Mil ling Machine 
2 in. x 20 ft. Engine Lathe, 
10 ft.-16 ft. Vertical — ring and Turning Mill, Cranes, Blower, 
Boiler I , Punch and Shes 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


SECOND-HAND TOOLS, 


MODERN STYLE. FIRST-CLASS ORDER. 
Will Be Sold Very Low Before Removal. 
ENGINE LATHK—"slaisdell, 13 in. x 6 ft. 









Blaisdell, 16x 6 ft., Raise and Fall Rest. 
” = Pratt & Whitney, 16x 7 ft . Raise and Fall Rest. 
, = Putnam, 16x 8 ft., Raise ard Fall Rest 
Flather, I8 x 8 ft., Hollow Spindle, Cross Feed, 
Pond, 20in, x 15 ft., Extra Heavy. Al 
Harrington, 20x10 ft., Compound Rest, ¢ s Feed 
ee Fay & Scott, 36x18 ft., Compound Rest, Cross Feed 
aaa oe Pratt & Whitney, 42 in., raising blocks to #8 in , 
¢ le Geared, Compound Rest and Feed, 
é He \ & Phittip y 0 in x 20 ft., Triple Geared, 
( yund Res A 
as é Uni 72 x 20 ft Triph Geared, Screw I 1 
VLANER—Pease, 22 x 5 ft H avy Pattert Improved yi Al 
: 2 I ‘ i Styl Al 
261 x8 ft. Al. 
G order 
. 1 order 
+ Extra Heavy 
ral Geared, Improved Al 
ift., 4 Heads, Extra Heavy. Al 
vk Pond 5 


SHAVER He we 8 10in, Crank Motion 








wuld & Ee ig: bot Crank Motion. 
Prentis 17 in. Crank oe new 
Hendey 24 in. Friction, d order 
Pratt & Whitney l4in. <0 ta Traveling Head, 2 Tables. 
Fitchburg l4in. Traveling Head, 28 in. | 
$ Warren 1/4 in, stroke, Traveling Head. A 1 order 
DRILL—Prentice 26 in., Friction Pulleys for tapping. 
. Blaisdell 28 in., Back sar 
Hamiiton 28 in., Bac ‘ G ars, Automatic Feed. 
bag Pond 32 in, Extra Heavy, Back Gears veg matic Feed, 
MILLING MACHINE Pratt & Whitney No.2. Hand Fe ¢ and Vis 
Garvin No. 3, Power Feed, Vise, et 
o6 ’ Kempsmith Universal Miller. Good as new. 
Lincoln Pattern with Vise. 
SCR “Ww MACHIINR—Nik Zin. hole, Carriage Feed with Tools 
GEAR cl rTER—G vuld « Eberhardt, 2> in, Automat 
Gouid & Eberhardt. 30in. Automati 
lips, 60 in. Semi-Automatic. 
PRESSES 
til nd 3. 
no rrizontal Boring and Dr ling Machine. Sellers 69 i: 
pright B gand Turning Mill, 38in. 2 Heads, Al 
Stear m Hen sumer 500 1b., Ferris & Miles 
Soller Pr h, 2tin. Gap, Standard Siz 
Boiler Re 10 ft., Improved Style, Al. 
‘ Sft., Extra Heavy. 
7 ft., Hilles & Jones, Al, 
6 ft., Extra Heavy. 
‘wg ‘ we A , 
Bit YCLE MACHINERY 
CONSISTING CF SCREW MACHINES, MILLING MACHINES, 


DRILL LS, 3, LATHES, PRES: SES, SHAPERS, Etc. 


J. J. McCABE, 














screw machines are used to any great extent, but 


has not, we believe, previously been made a regu- 


one of which rests upon two screws, permitting it 


to be adjusted, while the other jaw can be tight li 








— t 
New York. November 9, 1895. 
Iron—American Pig—We quote standard North 





$13.50 for No. 3; $13.50 to $14 for No. 1 soft; $13]! 


to $12.50 for No. 2 
Foundry No. 4. 


3, 25¢ 


soft; and $12.50 to $12.75 for 


lar article of manufacture It is very simple in Antimony—The market is quiet. Cookson’s 4 
. , iti quoted at 734c. to 8e.; Hallett’s at 7c. to 7)c., anc 

construction, consisting of a cylindrical body with Jay anese at 676c 

a transverse rectangular slot containing two jaws, Lard Oil—Prime City is quoted at 50c. to 5le. 


Copper—The market is quiet, and the demand.is 
ight. Prices are somewhat uncertain, Lake Cop 


,and probably can be pur- 


.d by a screw and key encl per is offered at 1154 : 
ened Dy a screw anc ey wrench. chased ata shade less Casting Copper is held at 
lic. to 114e 
Lead—Tbe market is dull and weak, —7 pyises 
M ini P i nd Ir . are a little lower, Common Domestic has been 
achinists’ Supplies and Iron secured at 3.30c. in single carload lots, and proba 


ly less wll be accepted for larger lots. Bids of 


have been refused. 


Spelter--The market is dull and prices are lower 


a — ds, ona Stone en ter hey is Te to gts.c8 For New York delivery, 3.8h5¢e. to 3.90c. Is quoted 
$12.50 to $13 for Gray Forge. Southern brands, | !T ‘ rdinary brands, ; : : ; 
$14 for No. 1; $13.50 to $13.75 for No. 2; $13 to Tin—The market remains active at prices of 


4.55¢. to 14.60c. net cash for round lots. 









AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and syste 
matic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


EneuisH AGENCY: 
#5 Chas. Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England 





LATHES 


Planers, 
Milling 
Machines, 
Drills, 
Turret Machines and 
Machine Tools. 


A LARGE STOCK 


always on hand at low prices at 


HILL, CLARKE & CO., 


Machinery [lerchants, 
156 Oliver St. 12 S. Canal St. 


BOSTON. CHICAGO, Ill. 








FOR SALE. 


4 F. E. Reed's Engine Lathes, 10 in, x4 ft 
ore b ad each. 

. Reed’s E nyine Lathes 
= aft, R105 each. 
1 Hendy 3-Spindle Dri II P ress, 84, 
8 Garvin 4 ™ No: » B15 © ach. 
1 Garvin6  * No. 3. BLK 
1 Pratt x Ww a 6- Sp ii Drill Press No. 1, B10. 
l 1-Spindle Profiling Machine, No, 2 
and forming attac hment, table 


., With Counter- 


2 F. ,llin. x5ft., with Counter- 


with Counte rshatt 

in, x in., 
i Pratt & Whitne y Automatic Rack Cutting Machine 

with Countershaft, cuts any length of rack, $43), 


The above machines are complete in every detail, 
modern in design, and as good as new 
Communications should be address to 


Ss. TT. LUND 


WITH 


. 


Sib FoR 25°: PAGE 
ULUSTRATED CATALOGUE 4 /, 














3} ay 
) WADE Frere 


| HELMET BRONZE SPRING WIRE 
JLIELMET BROCE | 
| SPRING W/RE-. 
ALL: NUMBERS 
CARRIED ~ STOCK - 


| 
Mal NOI BESST Pe pS TOOLS » Ano | 
°CHIGAGD | iLL Tt 5A 


——— 





— Sees © ome 


! “Er Mv LW 
N CANAL LOT 


MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 








16 in. F. B. Miles Slotting Machine. 

2,400 Pound Miles Steam Hammer, Single Standard. 

30 in. by 27 ft. Pratt & Whitney Engine Lathe. 

Horizontal or Floor Boring Machine, Pratt & Whit 
ney 


Two (2) 5 ft. Universal Radial Drills. 


21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 
19 in. x 8 ft. Pratt & Whitney Engine Lathe, Hollow 


Spindle. 

26 in. x 8 ft. Pond Machine Tool Co 

19 in. x 12 ft. Pratt & Whitney 
low Spindle. 

Qin. x 12 ft. Pratt & Whitney 
low Spindle. 

40 in. Bement Vertical Drilling Machine. 

24 in. Pratt & Whitney Vertical Drilling Machine. 


Engine Lathe. 
Engine Lathe, Hol- 


Engine Lathe, Hol- 


GEORGE PLACE MACHINE CO., 





Lamson Consolidated Store Service Co., 


Lowre li, Mass. 


146 Broadway & 86 Liberty St., New York. 





Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods. 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Send Samples that we may 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 





'E. P BULLARD’s [14 Dey St., 
NEW YORK. 


N.Y.Mach’y Warerooms. | 





Cleveland Machine Screw Co., 


CLEVELAND, OHIO. 


STEEL BALLS 











WRITE FOR 
INFORMATION. 





Novemper 14, 1895 





AMERICAN 





MACHINIST 











* WAN TED* 


* Situation and Help 
under this head. Rate 
tion. About seven words 


Advertisen 
ents a 


ents only serted 
) 
make 


ine for onal inser 


t line The Cash and 


Copy should be sent toveach ua not later than Saturdar 
morning for the ensuing week’s issue. Answers ad 
dressed to our care wilt be forwarded 


TO SUBSCRIBERS 


whose names appear on our subscription list, this 
paper will give two free insertions under this heading 
to those in want of positions. The advertisement tu 
occupy a space of not more than five lines. Additional 
space or insertions must be paid for in advance at 
regular rates. 


Draftsman. with technical education, shop and 
office experience, wants pos’n. **Tech.,’’ Am. MAcH 
Expert mech. draftsman, prac. mach. & pattern 


maker, wishes position; New York or vicinity; ex 
tensive shop and office exp. Box 150, Am. Maca 


Situation by brass molder on floor or bench; good 
mixer; good letters; will go anywhere. Address 
Short, AMERICAN MACHINIST. 


Wanted —Competent man to turn shafting ; one 
who is thoroughly experienced ; state tull particu- 
lars. Box 155, AMERICAN MACHINIST. 


Patternmaker, aged 23, wants position in Ohio 
or adjoining State: 4 years’ experience in wood 


man ; 


sign, 
ehinery, 
vember 1 


chine, 
Dake 


pel 
Address 
Building Co., 





patternmakipg. Box 152, AMERICAN MACHINIST. 





Wanted—Pos. as salesman or assist. supt. by young 


One who has had a varied experience 
construction and 


Machinist 
boiler shop 
a change; 
of works or o1 engineering & estimat’g departments; 
capable manager & salesman 


Wanted 
dratisman for marine 
ler wneels, one with shop experience preferred 


4 yrs. shop, 
hight and heavy 

Wanted 
machinists’ tools, such as reamers and gages; state 
salary ; 
tory reference need answer 


none 


5 yrs. drawing-room experience ; 
mach’y. Business, AM. MAcH., 


\ traveling salesman to handle small 
but experienced man with satistac- 
Box 151, Am. Macn., 


in the de 

repairs of coal mining ma- 

gagement, on or after No 
AMERICAN MACHINIST 


is open for en 

1805 Box 156 
familiar with best ma 
foundry practice, wisbes to 
to take entire charge 


and engineer 
and 
competent 


M., Am. MACHINIST 


and 
pro 


Immediately. a first-class designer 
engines, boilers and 
full rhe 
Port Huron, 


with particulars, Jenks 


Mich 


Ship 


Position desired by man who has bad fourteen 


years’ experie n¢ e 


Wanted 
machine tools ; 
young man; 
age and experience. 
man, care of the 


as head drattsman and superip 


tendent of machine shop and foundry; can control 
ee rable trade for castings and tool work. 
kK. M., care AMERICAN Macmane Tr. 


Mechanical draftsman, experienced on 
good opportunity tor a wide awake 
salary Moderate 1@eS8Lart with ; state 
Address Mechanical Drafts 
AMERICAN MACHINIs?. 





CONSULTING MECHANICAL ENGINEERS. 


L. P. BRECK ENRIDGE, 


Mem. A. 8S. M. E., Consalting M. 
CHAMP MIGN , Hl 
F. B. COREY, Electrical Expert. 


Elec. Apparatus Designed, 
33 Equitable Maiidnne Boston, 


Mass 


W. E. CRANE, M. E, 


New England Engineering Co 
Electric Light and Power Plants 


17 Harrison Avenue, VATERBURY, Conn, 


‘ ) Te 7 YY 

CHARLES A. HAGU LL 
CONSULTING ENGINEER, 

Pumping Plants, Power Plants, Steam, Water, 
Electricity, Designing and Experting, 

P. O. Box 323, 


N, Y. 


215 E 


619 Wainwright Building, 


Room 604 


South Street, 


CHAS. O. HEGGEM, 
Consulting Engineer, 
MASSILLON, 


YD, 


mm + OUTS, Mo. 


Ohio 


FRANK H. PON 


Consulting Engineer, 


_ L. REDFIEL D. 


~ signer of Special Machinery. 
Expert in Patent Causes. 


269 Dearborn St., Cuicaco, Ill 


C, E. SARGENT, M. E., 


Consulting Engineer. 


No. 


78i:Mason building, 


Ill. 


WM. O. Ww EBBER, 


Shop Methodsand E sconomic 
Production a Specialty. 
(Tel. 2102) 


Cue sae, 


Boston, Mass 





THOS. H. DALLETT & CO., 
YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
M achine 
2 oOo O ] S ’ 
Cranes, 
Elevators, 
Pumps 
Presses, 
and other 


Machinery, 












> 








T. SHRIVER & CO., 


lron and Brass Founders and Machinists 


333 East 56th Street, N. Y. 





PULLEYS: 
GEARS 


of any size, moulded on machine 
no pattern needed. 


of any diameter, face an1 pitch,r 


Moulding Machine—no pattern needed. 











ILLUSTRATED 
CATALOGUE 


FREE. 








EMERY 
WHEELS, 





vade on Gear 


Position wanted by thorough machinist whose 


last ten years’ experience has been building, erect 
ing and running marine and st: a nary engines 
familiar with the use of indicator and handling ot 
men, shop or plant. P. T., AMERICAN MACHINI> 

Wanted—Foundry foreman; one who can work 
100 men if necessary, on general machinery cast 
ings. One who understands melting and mixi 
and can produce best qualify work at a reasonable 
cost. No experimenter need apply Permanent 
position and good wages. Coke, AM. MAcHINIs1 

Wanted--An intelligent man every machine 
shop in New England to utilize his spare time in 
raising clubs of subscribers tor the AMERICAN MA 
CHINIst; liberal commission. Address, with refer 
ences, Jonn A. Walker, N. E. Agent, No. 4 Church 
Street, Dorchester, Mass 

Wanted—An educated machinist and draftsman, 


familiar with engice lathe building, to design and 
manufacture a line of small engine lathes, trom 12 
to 20-inch swing; a large ana pe rmanent 
guaranteed to the right men Address Box 15) 

AMERICAN MACHINIST. 

Wanted—Foreman in machine shop; working 
about twenty bands on engine and job work; must 
be a good mechanic and understand how to get out 
good work at moderate cost: one who has good 
executive abitity and push. Address, stating age 

experience and price, Western Penrva, AMERICAN 
MACHINIs1 

Wanted—A manto fill the position of assistant 
foreman ; must be able to hustle work, be quick 
and accurate in setting fixtures and tamiliar with 
guns, sewing machines or typewriter work : to a 
man who can meet these re quirements, an unusual 
good position is offered with excellent chances of 
advancement Address, stating experience and 
salary expected, “stamford,” care AMERICAN MA 
CHINIST, 


business 





0 MISCELLANEOUS 





915 





w ANTS 
Advertiseme » WANTS 4 


, ii Par hinder meta emmys Mico F opeenay 





nia will bet ut 
Sa/ j for 


i ers addressed r 


Cheap 2d hd lathes & planers. 8.M.York,Clev’d,O. 


Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 

Light and fine mach’y to order; models and elec 
trical work specialty. E. O. Chase, Newark, N. J, 

For Sale— A first-class key-seater, new Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich 

Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass 


F or Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnatt, O. 


Wanted—One good second-hand 6-inch pipe cut 
ting and threading machine Merwin MeKaig 
Cumberland, Md 

For Sale—Tabor duplex automatic molding ma 
chine with 18-inch cylinder; molds two flasks 
12x15, or ore flask 15xV4 inches; perfect condition 
Box 94, AMERICAN MACHINIS1 

Wanted—An Idea. Whoecan think of some sim- 
ple thing to patent? Protect your ideas; they may 
bring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C for thelr 


$1,800 prize offer 


Introduction and negotiation of American pat 


ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards, M. | 
M. E., Mechanical and Consulting Engineer, No 


Laurence Pountney Hill, London, Engiand. 





THE HORTON 


Established 1851, 


Screw Machines, lt y 
Mills, for Car Whee 


Trade Mark: 





SEND FO 


Also Chucks for Brass Finishers’ 
right Drills 
s and other work 


improved Ind pendent Reversible Jaw Chucks in the Worid 
“THE HORTON LATHE CHUCK 


None Genuine without tt 


THE E. HORTON & SON CO., Windsor Locks, Conn., U. S. A, 


Or CHAS. CHURCHILL & CO., 21 Cross St., 


LATHE CHUCK 


Grinding Machines, Milling Machines 
Drill Lathes and for Boring 
the most compete 


Use, 
Cutting off Lathes 
ALS« 


Finsbury, London, E, C. 
R ILLUSTRATED CATALOGUE. 





“CUSHMAN 


For Lathes, Drill 


work. 


THE CUSHMAN CHUCK 


SEND FOR C 


’’ CHUCKS. 


s, Chucking and 


Screw Machines, and for Special 


ATALOGUE 


CO., HARTFORD, CONN. 





CHUCKS The “National.” 


INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 

Easiest to 
Reversible 


5 changes 


tst’d 1882. Strongest 
change. Best finish 
Jaws (patented) giving 





including every possible position 
“ ILLUSTRATEDCATALOGUE sent, Liber 
al discounts. Prompt spipme nt 


W WHITLOCK, 
rowks, I 





oboken, 








WE LEAD, , OTHERS FOLLOW. 


Sweetland Combination Chuck. 
Reversible Jaws. Accurate, 
Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True, 

SEND FOR CATALOGUE. 


=e HOGGSON & PETTIS MFG. C0., New Haven, Coun 


~PRATT’S 


Positig Driving 
Drill Gh, 

















SEND FOR CATALOCUE. 


RCESTER MACHINE SCREW co 






Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 





G 


SPEIDEL'S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYsS, 


SPEIDEL & ROEPER, 


READING, PA, 
Send for Catalogue. 





CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK. 


SEND FOR CATALOGUE. 





= 


| Sy nny nM NIN 
sw m 




















2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 








Dixon’s Silica 
Graphite _ 
Paint 


Will preserve a roof for TEN to 
FIFTEEN YEARS- perhaps 
fonger, Without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE C0,, Jersey Civ’, N. J. 








The National 
Feed- Water 
Heater 


A brass coil Heater 
delivering water te 


the boiler at 2106 
Fahrenheit. 
500,000 H. P. sold. 


Prices low. Satis- 
faction universal. 
The National 
Pipe Bending 

Co. —_— 
82 River St. 

New Haven, Ct. 


The best system ever devised for holding 
and driving drills. 


WRITE FOR CATALOGUE TO 


THE PRATT CHUGK GO., Clayville, N.Y. 


Corrugated, Conger Tubes 


as used in our Wain- 
wright ieed - Water 
' Heaters, and other 
steam appliances. 


“The Taunton (Mass.) Locome- 
tive Mfp, Ce, 












a 


PEQUOT DRILL CHUCK 


A new Drill Chuck having a more powerful griy 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will 
examine, Ask at your dealers or write us for 


particulars 


THE 0. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn., U. S. A., 


Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucke 
and Face Plate Jaws. 


SEINNER OCHUCE C0,, 


New Britain, Conn. 


IAACHINER 

For Reducing and Pointing Wire. 
ESPECIALLY ADAPTED TO POINTING WIRE 

RODS AND WIRE FOR DRAWING. 


Machines or Information address 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Conn. 








SEND FOR CATALOGUE 





For the 











THE BEST WORKMEN 
ARE USING 


GROBET 
SWISS FILES. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 








, HYDRAULI 


SEND F 


HEAVY DIE PRESS. 











PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, 
ACCUMULATORS, 


The W. & §. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, Proprietors. 


204, 206, 208 and 210 East 43d St., NEW YORK. 


¢ MACHINERY, ; 


FITTINGS, PACKINGS, 


OR CATALOGUE D. 


DIE SINKING PRESS. 
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~~ 


oD, 
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MANUFACTURERS 


DESIGNERS 


J > NEW YORK - 
. Yi. 110 LIBERTY ST. 


PHILADELPHIA 


1I9 N. SEVENTH ST. 





Mira ke) ep ax. 9 DYN AES 


MACHINE TOOL CO. 


WORKS, CINCINNATI, 0O., U.S.A. 


STANDARD ENGINE LATHES, PLANERS, UPRIGHT 
and RADIAL DRILLS, SHAPERS, MILLING MACHINES, 
SCREW MACHINES, BOLT CUTTERS, TURRET LATHES, 
BORING MILLS, Etc., Ete. 


od They Velen =1 oS he), Mt Re Te 


68-70 S.CANAL.ST 36 FEDERAL.ST. 720 N. SECOND ST. 


COVENTRY, ENGLAND. 


ALFRED HERBERT, AGENT. 





25 ) 


Ss 14° 16 418’ 
& 24 

«= 

Th 


J. J. McCABE, 


chant abet ‘cls tke as OD « 


x 36 
x 42 (DOUBLE SPINDLE. 


az 24’ 


“Siil4q [PIPey 


e following Merchants keep a full line of our tools constantly in stock: 
14 Dey Street, New York. 


DAWSON & COODWIN, 57 8S. Canal St., Chicago. 


DIETZ, SCHUMACHER & CO., 


CINCINNATI, 0., U.S. A. 








of 1 A 
oe ek 


sam WYMAN « GORDON 


A nu 








WRITE FOR CATALOGUE 











o 
\ 
go 





AND PRICES. 


MACHINERY CO. 


yor’ 


The NATIONAL 


TIFFIN, OHIO, 





CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 


Nurs HEXAGON 


wee FINISHED 
TRUMP BROS. MACHINE CO., Mfrs. 





CASE-HARDENED. 





IT CUTS COSTS. 
The McCanna 

m Adj. Thread 
Cutting and 
Milling Tool. 





, Made only by 
The Taylor-kice perenne Co., Gloucester City, N. J. 





ATTENTION! 


We offer for sale our foundry and 
machine shop at Turner, Ill, together 
with boiler, engine and shafting con- 
tained in the same. Turner is located 
on the Chicago Outer Belt Railway, 
which connects with all the railroads 
entering Chicago. 


ulars. 


J. E. PORTER Co. 
OTTAWA, ILL. 


Address for partic- 








is) 


fg 
Ni I "Nem pl): [ae 
“J: ERLAND SEN ~\\6 
B72 “CENTRE STANE 
SEND FOR CATALOC 


ane 





SHAFTING 


Turned, Ground and Highly Polished 
Iron and Steel Shafting. 


GUARANTEED ROUND, STRAIGHT AND TRUE, 
The Most Perfect Shafting Made. 


THE CUMBERLAND IRON AND STEEL SHAFTING CO., Cumberland, Md. 


MENTION THIS PAPER, 





WOOD WORKING 
MACHINERY 


OF EVERY DESCRIPTION. 





Catalogue on Application, 


THE ECAN CoO., 


289-259 W. Front St., Cincinnati, Ohio. 





SAW FILINC—READINC. 


Suppose all printed matter had to be arranged thus: 
ABOUTTHEMOSTDISAG REE ABLE JOBAROU Ly 
AWOODWORKINGSHOPIS STHEFLLING OFABAND 
SAW. THISSAW HASSIX TEENHU NDREDAND 
SIXTYSIXTEETH.WE HLA VESOMBFLS ERAND 
SOMECOARSER.FORAGOODJOBIMU STG IVE 
E AC HTOO’ ‘HTHREEFIL TET Mii rae’ AL FOU R 
NEHUNDREDANDN 


L 
oe 
oA 


. Us d 
STROKES.1 DMI TL DONTLIKETHEJOBITGIVES 
MEAPAININTHENSCK,HURTSMYEYES,SPOILS 
MYTEMPER.IDONTDOITANYOF TENERTHANI 
CANHELPTHATSCERTAIN, 
‘You D READ IT ~ You HAD—TO. 

beh ll, it’s just the same with ie g a band saw by b 1. Nospa 
between the teeth. Tiresom ut off a _ as possible. 
Tt “a rath er work with producing less work and rougher 
bee Do on’t not igh old bs wens : —~ with it! t Get « yur 
Automatic Machine. It files 125 teeth a minute. Uses common 
fil More up niform we vig ee can be — vo hand. So cay v0 
— it! Fun os or a bright bo Kee our saws sharp. Do the 
m ork! sme == rk! De aft hear eon evenly spaced saws, very 
fine or very coarse saws, Our Machine Files Them. 


Send for Circular, P, PRYIBIL, 512-524 W. 4ist St., N.Y. City, 














ENGINE LATHES. 
IMMEDIATE DELIVERY ON 


16”, 24’, 27’, and 80”. 


QUICK DELIVERY ON 


1%” and 18”. 





Latest Improved; 
Heavy and Powerful, 


CUTS ALL FEEDS AND THREADS 
WITHOUT REMOVING A GEAR, 








Micrometer Readings for Car- 
riage, Cross Feed and Com- 


i ARE pound Rest Screws. 


THE LOURE & SHIPLEY MACHINE TOOL CO., Cincinnati, 0., U.S. A. 





a ee eS 





REGULAR SIZES. 
60 inc h by 60 ins ch by 12 feet. 
48 


36° ; 
24 . 
15 

PATENT CUTTERS. SPECIAL 
MILLING MACHINES DES 'GNED. 
Write for full Information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLINOIS, U.S.A. 


CISHOLT 
TURRET 
LATHES 


UNIVERSAL TOOL GRINDERS. 


SEND FOR PARTICULARS. 


MADISON, WISCONSIN. 


TO EARN MORE, LEARN MORE. 


THE CORRESPONDENCE SCHOOL OF TECHNOLOCY, 


CLEVELAND, OHIO, U. S. A. 


Electrical, Steam and other Engineering Courses. Elementary and Advanced Mathematics. 
Instruction by Mail. Send for Catalogue, and Note the Instructors, A proved success. 


* 94 ws ee 6 ‘ 
oe . 








THE 


STIRLING 


WATER TUBE SAFETY BOILERS. 
SAFE. ECONOMICAL. DURABLE. 


No cast metal. No flat surfaces. No multitudi- 
nous hand-hole plates and gaskets to remove, clean 
and make tight with every cleaning. Four manholes 


give access to interior of every tube. Write for 
catalog Z 


THE STIRLING CO., 
Gen’! Offices, CHICACO, ILL. 
Branches in all Cities. 





PULLMAN BLOG. 








Every practical man appreciates a good 
tool, and especially when it improves the quality 
and reduces the cost of his work, 

Qur Grinding Machines are adapted in every 
way tor the rapid and accurate execution of work. 
Give them a trial which will convince, 


Send for full particulars. 


LANDIS BROS., 
WAYNESBORO, PA., U.S. A. 


Germany: Schuchardt & Schutte, 
59 Spandauerstrasse, Berlin. 
France: Ad. Janssens, 16 Place de la Republique, Paris. 
England: Chas. Charchill & Co., 
21 Cross St., Finsbury, London. 


UNIVERSAL GRINDING MACHINE. 
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Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


MORSE TWIST DRILL AND MACHINE COMPANY. NEW HAVEN MANUF’G CO., D.SAUNDERS’ SONS 


New Haven, Conn 


Lathes, 
Planers, 
Shapers, | 

“sage( Slotters,) Qi a 
=CuT Oo r c = oi g Z ta 7 
MACHINES, the Latest and Best, Steam and Ga titers! Mand Teele Pipe Catia 

SEND FOR CIRCULAR. 
HURLBUT ROGERS MACHINE CO., 


21 Atherton &t., VONKFERA, NV. V,. 
SO. SUDBURY, MASS. 


MANUFACTURERS OF THE ORIGINAL 


of. X. L.* 


PPE UNTING & ria MACHINE 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





y /P, BLAISDELL & CO., 


ao rs of 

















| EHiGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Belling Agents, 111 Liberty Street, New York 
60 South Canal Street, Chicago. 








SHINUId “S3HLVT 


HAND LATHES. 


The Van Norman Universal Bench Lathe. 


bed attachments, com 





424 Telephone Building, Pittsburgh, Pa. 


eet are “Le Ea es SS, 


8 to 18 in. Swing. 


SEBASTIAN-MAY CO., 


SIDNEY, OIFLIO. 








Draper Machine Tool Co., 


Successor to LATHE & MORSE TOOL CO, 
WORCESTER, MASS., U.S.A. 


1 Little Giant Drilling Machine | axvsizeorstYie. seND FoR 1894 CATALOG. 


ELEEA IRIS 


oy Furnished also with Swinging Table. 
Frank Burcess, Proprietor. 


I Arranged for both Hand and Power. 
od ow poke toll y baer pe oe 
BOSTON GEAR WORKS, 
40 Hartroro Sr., BOSTON, MASS. 


HANGING AND STANDING S0 FT CASTI N GS, 


Table is he orfe «tly s square with s sping dle and 
pee adjustme mt < »f 16 inch x 

CONES. Made from best grades of Pig ied for 

ej a MADE IN ALLSIZES. Light Machinery, Electric Work, etc. 


“1 has arun of 4 in he 
The ids 
mitting sae 00H P. .~ or HE BURR & HOUSTON C0 
info tion gated *7 


No. 86 WATER STREET. 33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 
BOSTON, MASS. 


ot Different sizes and styles of 
_) Milling and Gear=Cutting Machines. 
WRITE FOR PRICES. 


3 BRAINARD MILLING MACHINE CO., 













GR” Send for fully lilustrat sd Catales 


WELLS BROS. & CO. 


CREENFIELD, MASS. 


sieead anne CONE CO. 




















BOSTON OFFICE : CHICAGO OFFICE: 


Works at Hyde Park, Mass. 156 Oliver Street. 14 S. Canal Street. 





SEND FOR CIRCULAR. 







A practical all. around boring 
and threading t« on. Especially 
adapted for the economi cal use 
| of self-hardening ‘Steal. 


MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDCEWOOD AVE., 
CHICAGO. 





DROP FORGED 
OF STEEL 





A JLter’s PRrorit 


Lies in the accuracy and amount of work it will or 
can be made to produce ina giventime. Nomachine 
will do better nor more than ours. Get our book and 
ascertain just what it'll do. 


The Cincinnati Milling Machine Co, 
CINCINNATI. OHIO 








Built in four 
sizes. Combines 
=i many points of 
ey excellence. For 
a rapid work and 
tS : exact duplica- 
tion of same it has 

Baa) no equal. Send 
— \ eS —for illustrated 


SS —— catalogue. 


BAKER BROTHERS, 
365 S, Erie St., TOLEDO, OHIO. 





nt CURTIS 
\.| Pipe Threading 








40 ‘yaodespiig “JS uopsvy 








BORING AND 


TURNING « 
MILLS, 


| | ” 4,5, & Of Swing 
Pana — halk I. Bickford, 











ses in one machine 
THE, U NIVERS AL MILL IMG 
MACHINE, SCKEW CUTTER 
AND UNIVERSAL GRINDER. 
The best tool on the market 
> for all kinds of small fine 
work. Send for Catalogue, 


Manufactured by 


Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 


Springfield, Mase. 








MARE YOUB TOOLS WITH A STEEL STAMP. 
c. A SRO GSARAA. 


125 CHAMPLAIN ST. 
CLEVELAND, OH/O. 


SEND FOR PRICE LIST No.4 


















16’’ Lathe with 
Taper Attachment. 


| th Flather New Patent Taner Aitachmeat, 


Accurate, 

Easy ald quick to operate. 

No backlash or lost motion. 

All changes can be made from front of lathe, 


THE BEST. 


FLATHER & COMPANY, - NASHUA, N. H. 








EE Yourselves as 
Others See You, 


and Solve this Problem by the purchase of a 


2x24 FLAT TURRET LATHE, 


-BUILT BY— 


| RM fi | JONES & LAMSON MACHINE. CO. 


Springfield, Vermont, U. S. A. 








BEYOND COMYVARISON 18 


THE RIVETT LATHE, 


MADE BY THE 


=, FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 


er, from 100% om 300% more work can be done, 
Write for partic sulars 


— ‘ ay, 4 _—— 
"Fn? Ee mm « With the new attachment, the R ivett Automatic Chuck 
alls —_ Ch 
Z SE 





WATER WHEELS. 


FORK HEADS 8 FEET TO 2000 FEET. 
State your head and send for pamphlet. 


James Lefel & Co, Springfield Ohio, UW. & a, 





MILLING MACHINES 


FOR BICYCLE MANUFACTURING. 
SPECIAL Centres for SPROCKET Milling. 


TWENTY-THREE Milling Machines in 
use in one BICYCLE Factory. 





S| KEMPSMITH MACHINE TOOL CO, 


Milwaukee, Wis. 





DRAF TSMEN: {\THE ALTENEDER SPRING: 
HINGE RULING PEN CANA\\ BE WIDELY OPENED, QUICKLY & 
OR DISTURBING ITS ADJU 


WITHOUT REMOVING THE SCREW 


STMENT FORTHICKNESS 
OF LINE. SENO FOR DESCR IPTIVE CIRCUL 


937 RIDGE AVENUE 
PHILADELPHIA,PA, 








BARNES’ WATER EMERY 







\ Has no pumps, no valves. Ne 
piping re quire d to sup- 


ply it with water. Al- 
ways ready for use, 
Simplest in construc- 
tion, most efficient ta 
operation. Send for 
Catalogue and Prices, 


W.E, & ohn Barnes Co 


1995 RUBY ST., 


=. ROCKFORD, ILL. 
“ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lrto., 
21 Gross St... Finseeay, LONDON, E. c., ENG. 
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The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


KINDS OF 


FOR ALL 





MULTIPLE PUNCH. 
BOILER, TANK AND STR4CTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND 
WAGON WOCKS, PLOW SHOPS. &c., &c. 








tee 9 


| Won STARRETT’S 


Fine Tools 


Warranted Accurate—Best in 
Workmanship—Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 





: 


L. S. STARRETT, 
Athol, Mass., U.S. A. 





W. C. YOUNG MF@. CO,, "ss" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 





DETRICK & HARVEY 
MACHINE 6O., 


Manufacturers, 4 
Baltimore, Md. 






OPEN 
SIDE 
PLANERS. 





.s |] % 


TEL & ESSER cot 
puFF NEW YORK. co 
dia, We aby oy "st sd - ™ 


DRAWING MATERIALS 


ast 


rh reasonable 
CATALOGUE ON APPLICATION. 








| St ANDAR) || ly 


Toon Co. 





THOL>MASS.u, ow 
Qa EVERY TO0p MMAR PANTED. i 


Se ? Qatalogue Free. Af 





Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than 
System. 


any other 
Infor- 


mation cheer- 


A, fully furnished. 
» The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 


ton aa NEw! 

Adjustable Notch 
Centre Gauge. 

Price, post paid, 60 cents. 


Coffin & Leighton, 

















SYRACUSE, N. Y. 


—THE — 


PENBERTHY 


For THe Boren and Exnawwe. Ane THe Encineens Favonrres. 
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85,000 Pewszrray AUTOMATIO INJECTORS in use use, giving perf ‘ect satisfaction 
ander ai! conditions. Our Jes Pumps, Water Gages and Oil Cups are —\.—— 


PENBERTHY INJECTOR CO. obDeTROIT, 


BRANCH PAOTORY at WINDSOR, ONT. MICH, Avromsrit WATER Gace 





Send FoR 
CaTacoeus. 











ural 
id Bridge Engineering, 


“TAUGHT BY MAIL. 


Students make rapid progres oo irning to 
draw. Circular free, State oubie wish 
» study. The Inte panthonal Corres- 

| pondence Schools, Scranton, Pa, 








a its incipiency can generally be exting suis shed with a pail of water. Scoring of 
NGINE. ond PUMP piston rods can be prevented by using ‘‘ BUREKA’’ PACK- 
ING LOSS of POWER from wrong adjustment of Engine Valve is corrected 


with an INDICATOR. Ours at $40 is equal in every respect to the high-priced ones. 


HINE & ROBERTSON CO., 6! Cortlandt St., N. Y. 


FIRE 
PRODUCING PROFILED WORK BY MILLING IS ALMOST IMPOSSIBLE 


If you have to buy your Cutters, 
by the high costs of these Cutters 
and by the long time you will have 
to wait for them. Geta 


J.E. REINECKER, 


Chemnitz-Gablenz, Germany, 


RELIEVING LATHE and 
you will, with surpri-e, find out 
how cheaply and how quickly you 
can make your own Relieved Cut 
ters with either straight or spiral 
teeth, rectangular or side relief, 
also relieved worm gear h« 
spiral teeth, cutting face 
gular to thread, 


> CATALOGUE AND REFERENCE LIST 
MAILED FREE OF CHARGE. 


Send for Circular, 





»bs with 
‘Ss rectan- 








QUINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindles. 


WILL DRILL UP TO % INCH. 
Sensitive and Positively Driven. 


= A. 0. QUINT, Hartford, Conn. 


NOVER 


°o WANT ANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
OR AUTOMATIC DROP LITERS: 
HANDSOME CATALOGUE ON 


Go: NDENSER 
~ THE CONOVER MFG.CO. 39 Contuanor Si.NLY. 



































14 in. x G ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 
CHAS, CHURCHILL & CO., Ld 21 Cross Street, Finsbury, London. 
SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
SOLLER, Basel, Switzeriand, 





HIS Lathe COMBINES the LATEST 
| and BEST Improvements. Automatic 
Stop. It is Simple, Durable, Indispen- 
sable. It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a _ shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No danger of spoii- 
ing either tool or work. It is a safeguard 
against accidents, in either direction. 
Feeds—It has ali feeds in daily use with 
simple movement of lever. 
Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—T he Carriage reverses in Apron. 
No slamming of Countershaft. There is na 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 
changes, satisfactory results. Buy the best. 
Send for Circular. 


THE HENDEY MACHINE CO., 


TORRINCTON, CONN. 
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“THE OTTO” GAS ENGINE WORKS, 


33d & Walnut Streets, 245 Lake Street, 
PHILADELPHIA. CHICAGO. 


New York Agency, 18 Vesey St 
40,000 SOLD. 


A MANY NEW IMPROVEMENTS 





FOR USE WITH 


; COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
~ OR GASOLINE, 


= = COMBINED 
—— “OTTO” GAS ENGINES AND PUMPS, 





Consume 25 to 75 Per Cent. Less Gas than ANY 
ether Gas Engine di oing the same work. 





ROCK DRILLS, AIR COMPRESSORS, 


A'l s‘yles and sizes, 
Suitable for all duties. 


THE POHLE 
AiR LiFT Pump, 


Send for full 
descriptive catalogues. 


THE INGERSOLL. SERGEANT DRILL 60., 


Havemeyer Building, NEW YORK. 








NEW quarter turn 
= motion to replace 
fs quarter turn belts and 
bevel gears. 


T, R. ALMCND, MFR., 


83 and 85 Washtectn Street, 
BROOKLYN, N. Y. 




















OURLES En DRIVEN ry curs, 


RAND DRILL ca.,, 
“= PARK PLAGE, W. Y. CITY. 
Builders of air compressors for all Purposes and conditions. 








ALLEN’S PATENT PORTABLE 
Pneumatic Rivetters and Air Compressors 
DE BERGUE & CO., Manchester, England, 


W. D. FORBES & CO., 


1302 Hudson St., Hoboken, N. 


BUILDERS OF 


MARINE AND STATIONARY 


ENGINES 


of Single and Multiple Expansion. 


SPECIAL MILLERS, REVOLUTION COUNTERS AND 
HAND TEST PUMPS, ETC. 





J. 








ross 


gs ae 


f 


—was designed and 
were by no means unknown. 
of some of the most e racting 

ve-eminently successful. 


RASS 


4 
: efficiency happily wedded. 
Yeh clearly set forth in a circular, 
S mail you. 


aE 


29 


lr wes mn ts ¢ 
|Vater- supply, and illustr Ts many 


LELAND & FAULCONER M’F’G CO., 


SPN SD INDI STD ID Se ee eee 


DSI Ke} es 25 BSR ARTES TAG | 
eek Vea eases a 
) 
OUR WET pana GRINDER - 
Iss pee x 
é market where tools of its cl 
.. 9 ada i the hearty indorsement 382, 
mechanics in this country it has _ Re 
It ffectually solves the 7 vexed proble m sf nga 
ej onstruction simplicity and high 


vital points ofp e rveellence are 


which it would afford us pleasure to 


Detroit, Michigan. : 


even ene 


aria 40) dros Y 














ERY MACHINE 

FULLY WARRANTED, | 
“REE our wew catacocue| 
A SEND FOR IT. 











jnteeetheasbaneenanes, 
New Catalogue and Reference Book. 
Mailed on application. 


BICKFORD D 


3 Pike Street, Cincinnati, Ohio. 


ST ISssUED. 


DRILL AND TOOL CO. 








we, DRY STEAM. 


Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc, 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam Jong dis 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 

poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 


Fifth and Buttonwood Streets, Philade: yy 
TEOMAS HOEY. 147 Sumer &t., E. " Boston, ass., Agent, 


JAS. ‘BEGGS & CO.. 9 Ney St. New York, Agents. 


MOFFET PORTABLE DRILL. 





UNSURPASSED f: Weighs 48 lbs. and 
8 drills from % to 
ASA El 244 inches diam- 
eter. 

REAMER. : — 
— Runs with Steam 

Will work in any —or— 
position. ' te Compressed Air. 






Manufactured by 




















MANUFACTURERS 
_OF IMPROVED 


LSS $ STEAM cag 


VARIETY" 


Cen 


FUL! 


[omer ETE ay 


Contracts " 
TAKEN FOR 


FRIOK COMPANY. 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


p See 


; WESTON ENGINE CO., Painte! Post, N. Y, 


ote Oe ET aTIVES 
h rty 





WAYN ESBORO, 


(Tandem Compound.) 





AUTOMATIC 
IliGait SPIcicop 





WESTON 


HIGH PRESSURE BOILERS i 


AND 


COMPLETE POWER PLANTS 


N.Y 
poly & i hinery ¢ Sera n.Pa 











AMES IRON WORKS, °swece. 


38 Cortlandt St., New York City. 


50 Oliver St., Boston, Mass, 
18 South Canal St., Chicago, Ill, 


1026 Filbert st., Philadelphia, Pa. 


ORR & SEMBOWER, 


(INCORPORATED.) 
VERTICAL, HORIZONTAL, MARINE 


ND— 











VERTICAL AND HORIZONTAL BOILERS. 


READINC, PA. 


WeEsTERN Brancu, 60 8. ree Street, CHICAGO. 


LINK-BELT ENGINEERING CO,, 


NICETOWN, PHILA. PA., 49 DEY ST., NEW YORK. 
EWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors for handling 
rials Manila Rope Power 
anteed Friction Clutches, ete. 


(Western House, LINK-BELT MACHINERY CO., Chicago. ) 


GUILD & CARRISON, 


Kent Ave., cor. $. 10th St., BROOKLYN, W. Y. 


VACUUM PUMPS, 
AIR COMPRESSORS, 
FILTER PRESS PUMPS, 
CONDENSERS, STEAM PUMPS. 


The HOPPES Live-Steam Food-Water Purifier, 


Giuaranteed to Prevent Scale in Boilers. 
Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINCFIELD, OHIO, 


a. FEF. BRow DN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, - 


HANCERS, Etc. 











any mate- 


Transmissions, Link-Belt Guar- 














Estimates and Pians tur- 





nished for transmitting 
Power by 


Friction Clutch Couplings. 





scagg 7G-TIMOLAT, 








a 465 & 467W. Broadway, 
NEW YORK. 


Send for Circular, 





AND 
MS ° 
ens 4 VERTICAL 
Send for Catalogue SHAFTING. 





>” Also for Erecting same. 








920 AME RICAN 





MACHINIST Novemper 14, 195 








BROWN & SHARPE MFG. CO. 


garaait PROVIDENCE, R. I. 
=< The Bost Modern BICYCLE Manufacturers 


Goon equip their shops with the best measurement and 
tools 


LS coniiel 
































i in BICYCLES, sewing machines and typewriters, 
n@ 4 requires accurate Gauges, and the most economical 
” production requires Limit Gauges.” 
} Our new catalogue describes a variety of Gauges 
wood LOW Scales, Micrometer Calipers and a hundred other 
S82 tools 
Kxnetanp—BUCK & HICKMAN 280 Whitechape Koad, London, F 
a1T00 Exetanp—CHAs. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London 
° E. ¢ 
6bsT_ 4 Gerwaxy—SCHUCHARDT & SCHUTTE, 59 Spandau tra 8 n ¢ 
}RRMANS Tou toa DIECHMANN & SOHN Zimmer-Strasse 87 Berlir 
s. WwW. hk 
FRANCE VENWICK PRERE &€co 1 Rue Ma Pa 
France—l G KREUTZBERGER 140 Ru je Neuilly Puteaux 
CHic at It FRED, A. RICH, 238 Canal St 
New York Cry F. G. KRETSCHMER. 156 I rty St Roon A) 
Borer N. ¥ R. HOFFELD & CO., 61 Carré St 
CINCINNATI, Onto—t A. KINSEY & CO., 227 W. Fourth St 








_ GOMPLETE MACHINE 
TOOL 
_ EQUIP- 

MENTS. 





NEW YORK, 


CHICAGO, 


BOSTON, 


PHILADELPHIA, 


PITTSBURGH, 


NO. 2 SCREW MACHINE, 


THE NILES TOOL WORKS. co, eGo. 








+ ‘The accurate production of multiple parts, as 








sEnKIaS STANDARD PACKING 


— >t .isabigese ONY Packitig manufactured that 
’ WILL LAST ON “HIGH PRESSURE 
STEAM, SUPERHEATED STEAM, oils, 
acids, ete. Does NOT DETERIORATE, 
ROT or BURN out; therefore the best for 
all purposes. 


JENKINS BROS.., NEW YORK, PHILADELPHIA, CHICAGO, BOSTON. 


WM. SELLERS & CO,, Incorporated, 


PHILADELPHIA, PA, 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangings, Couplings, eto. 
~ INJECTORS FOR ALL CLASSES OF BOILERS, 



















Manufa: tured by 


THE G. A. GRAY CoO., 


CINCINNATI, OHIO. 
THE FOLLOWING J. A. Fay & Ezan Co ..24 South Canal Street, Orie 
MACHINERY Strong, Carlis'e & Turney C 193 Bank Street, 6 ols: a. 
E. A. Kinsey & C . ait a We st 4th Stree t, Cine sinnati. 
MERCHANTS CARRY | Thos, K. Care ey & Bro ra. Cx 6 Light Street, Baltimore 
SAMPLEs. J. FT. MoCabe...cccee seseseess se ‘Dey Street, New York City. 


EBERHARDT'S ENTIRELY IUTOMATE GEAR ND unk SUTENS 


CUTS 


GEARS AND RACKS 


LIKE THIS. 





AND ALL LARGE WORK, 
ALL the LARGE PLANTS are 
using our machines, 





BEFORE DECIDING CONSULT 


GOULD & EBERHARDT. 


N. J. R. R. AVE., 
—_) Green & Bruen Sts., Newark, WN. J. 








PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S. A. 


Solicit orders for the following machines and appliances for the manufacture of 
bicycles: 

Turret head machines and patented tools for forming hubs from the bar or forgings. 
Adjus table znulti-spindle machines for drilling spoke holes in nubs and rims. Wheel 
constructing and adjusting tables, sprocket wheel boring and facing machines, tube cut- 
ting machines, fork head thre: ading machines, nipple tapping mac Sines, Tucker's open 
dies, revolving chucks, 


New York, 138 Liberty Street. Boston, 47 Pearl Street. 
Chicago, 42 and 44 S. Ciinton Stree’. 


i) DROP-FORGING PLANTS 
4 ror BICYCLE work. 


We are prepared to quote on complete plants, 








including all necessary dies and tools. 





THE BILLINGS & SPENCER CO. 
HARTFORD, CONN., U. S. A. 


WARNER & SWASEY, 


MANUFACTURERS OF 


UNIVERSAL MONITORS. 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


ts The Asherots Manufacturing Gp., 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUGING MOTION, 


The most Com- 
plete, Compact, 
and Reliable In- 
dicator Outfit, for 
indicating high or 
slow speed engines 
now made. This 
instrument re- 
ceived at “ The 
World’s Colum- 
biun Exposition” 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
manship and Fin 
ish, Reliability and 
Efficiency. Send for 
Special Pamphlet. 






































Fifield Tool Co.| 
LOWELL, MASS. 


?4OTOS, DESCRIPTION AND PRICES ON APPLICATION. 





luntrs 











14-in. ENGINE LATHE 


1144” Hollow Spindle, for 


BICYCLE 


And FINE MACHINE work. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO. 


ROCHESTER, N. Y. 


—_ an) WYMAN* GORDON J. M. ALLEN, PREsIDENT. 


ORCESTER, MASS 


=| 4” DROP FORGINGS WM. B. FRANKLIN, Vice-Presipent 


= Woop WORKERS’ VISES F. B. ALLEN, Seconp Vicr-PRESIDENT 
'. B. Prerce, Ssoretany & TREASURE# 


THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Aeme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE—SECOND HAND. 


One 48” x 48” x 16’ Putnam Machine Co’s. Planer. This Planer is one which we 
have in our own works, and which we wish to replace with a longer Planer. It has one 
head on cross rail. Is in good order throughout, but is of old pattern. Can be seen at 
work in our factory. Address, 


THE HENDEY MACHINE CO, 


Torrington, Conn. 

























He : DEC. 5, 1882, 
4, 1888, 
PAT: AUG. 25, 1885, 








Manuiacturer 


~vi— 
_.  RM.CARPENTER &_. = 





PAWTUCKET.R.I. 





APS & DIE 


[| All 


